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PREFACE. 



This little volume is addressed to those who 
belong to or are connected with a class at once 
denoted and reproached by the term Projector ; 
a class to whom (though curiously slighted by 
almost all the political authors froai Adam 
Smith to John Mill) we owe no small portion 
of our national prosperity ; and but for whom^ 
as Bentham said^ we should now have been 
living on acorns and clothed in raw hides like 
our forefathers. 

Its aim is — Istly, To offer some suggestions 
as to the cultivation of the fields of useful 
Invention, and the settlement of new tracts of 
its territory ; and, 2ndly, To exhibit the In- 
ventor's legal position in the general features 
of its privileges and conditions, leaving its forms 
and minutiae to be dealt with when the special 
circumstances arrive. 
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INVENTIONS. 



PART I. 

THE VALUE OF INVENTION. 

First in order, as a requisite for the production 
of valuable inventions, comes a taste for expe- 
riment, a love of trying. An extensively prac- 
tised mode of dyeing calicoes is called *' resist 
work ;" the pattern is printed on with some sub- 
stance which " resists'* the dye, rejects it as a 
cabbage leaf repels the water, which runs off it, 
when the whole is immersed in the colour, and 
afterwards washed ; the pattern is not dyed in, 
but negatively obtained by dying all the rest. 
It is the converse process to lithography, wherein 
the impression comes from the parts which do 
not refuse the ink. Mr. Grouse, the inventor 
of this beautiful process, was a commercial tra- 
veller ; but he was fond of dabbling in printing 
by the fireside. Humphrey Davy (the boy) used 
to melt scraps of tin (his native county has been 
a tin country from the time of the Phcenicians) 
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in the candle flame. So Arkwright, the barber, 
was a scientific barber; his hair dye (the best, 
we are told, in the country,) was a secret recipe, 
and may have taught him the superiority of 
invention and the value of exclusive knowledge. 
The supply of this article, inventiveness, must 
be obtained from any source that will yield it. 
All classes send more or less to market ; some 
authors love to dwell on contributions to prac- 
tical science of working men — Stephenson and 
Arkwright, Radclifie, Crompton and Hargreave, 
and less absolutely. Watt ; but the list of engi- 
neers is spangled here and there with titles and 
coronets; a scientific instrument renders us 
familiar with the name of Orrery ; the Stanhope 
printing press was a decided step in advance in 
the most intellectual of manufacturing arts; 
the Marquis of Worcester is conspicuous among 
the inventors of the past, and steam owes some- 
thing to Lord Dundonald among those of the 
present. The name of Howard, so illustrious 
in the eyes of the herald, so revered by the 
philanthropist, appears on the patent list, and for 
a very lucrative one ; £100,000 has been named 
as the profit of the vacuum pan for sugar boil- 
ing ; and Robert Boyle was, according to the 
professor, at once " father of chemistry and 
brother of the Earl of Cork." Savans occasion- 
ally issue from their studies to mingle in the 
train, beginning with one Thales, who, Aristotle 
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tells US, by his acquaintance with lunar changes, 
having anticipated a fall in the barometer, made 
an excellent investment (not, like Murphy, in 
almanacs), but in wheat ; Wollaston scraped a 
round sum of gold out of his platinum working ; 
and Wheatstone was a teacher of philosophical 
theory before he patented the electric telegraph. 
Pursuits, apparently remote from commercial 
life, send an occasional amateur ; Lee and Cart- 
wright, for instance, both improvers of textile 
machinery, were clergymen, as were in older 
times St. Dunstan unrivalled in smithery, and 
Wykeham in masonry and architecture. 

In this respect, however, it is doubtful whe- 
ther the past be a criterion for the future ; he- 
terogeneous the class may have been, but a 
time, not probably far distant, will see them a 
definite and recognized profession. If they are 
well described as those who make war upon 
nature, and fulfil the command to subdue the 
earthy they must, to push their conquests fur- 
ther, devote themselves to the pursuit. Regular 
troops alone conduct modem warfare; the days 
of individual heroism are gone, and giants on 
the earth in these days are few. Nay, even 
soldier is a generic term ; each weapon has its 
own class of employers; and the pistol, the 
rifie, the musquet, the cannon, have their spe- 
cific regiments. And even now, the amateur 
must make great exertions to come up with the 

b2 
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knowledge of the operative or manufacturer. 
The latter, again, is deficient in the analyzing 
and combining power of the professed inventor; 
while the extent of practical knowledge required 
in each subject will probably divide this latter 
class into branches, like the portrait, the historic, 
the landscape, the decorative departments of 
fine art. 

Two moral qualities essential to success in 
other studies are eminently so in this ; and their 
predominance in the Anglo-Saxon character has 
had much share in giving that race so high a 
rank as productive artists. Courage is one, 
perseverance the other ; both perhaps are ele- 
ments of what is termed energy, or, in the ver- 
nacular tongue, " pluck." Newton said he 
made his discoveries by '^ always thinking about 
them." " If we do but go on," said a lover of 
mountain scenery, '' some unseen path will open 
among the hills." And Lord Eldon assured a 
student that if he did justice to his profession, 
his profession would do justice to him. Watt 
staked his all on his idea of a steam-engine, 
and might well quake at times ; even Smeaton 
could not see the value of the project, and coun- 
selled him against following it. And a letter of 
bis describes his '' bad health as resulting from 
the operations of an anxious mind, the natural 
consequence of staking everything on the cast 
of a die, for in that light I look upon every pa- 
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tent that has not received the sanction of re- 
peated success." While he trembled, however, 
he did not waver; and we know — all men 
know— the result. John Hunter's devotion to 
his science had to supply, it is said, the defi- 
ciency of slender, or at least moderate capacity, 
and did supply it; because on sea or land, at 
the quiet bed-side, or the glowing battle-field, 
in the closet, the Ubrary, the lecture theatre, he 
was always the surgeon, on the watch to increase 
his knowledge of the human frame, or employ 
it in the exercise of his profession. Every ob- 
ject that occurs must be cross-examined, to learn 
something from it suited to the purpose in hand, 
every stone turned that may have knowledge 
under it. Glauber's rule, it is said, was to exa- 
mine what everyone else threw away ; and it is 
obvious that the inventor must succeed by see- 
ing deeper into, or farther oflT, or more widely, 
or from a new point of view, the same objects 
that are visible to all. Sir J. Herschel prettily 
describes the various parts which iron plays in 
the thoughts of diflferent men. With the vulgar 
an incombustible. The chemist not only bums 
it rapidly, but esteems it, from its affinity to 
oxygen, a decidedly inflammable element. It 
is the poet;8 emblem of rigidity, the engineer's 
most plastic material ; the gaoler values it as 
an obstruction, the electrician as the freest of 
communicators. He might have added, the 
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physician^ who knows it as a means of invigo- 
ration, and the warrior whom it enables to de- 
vastate and destroy^ while t}ie astronomer would 
find its highest interest in its presence in the 
meteoric stone, to him a sample of the mine- 
ralogy of distant worlds and systems. So Cromp- 
ton witnessed a process of rolling iron ; he saw 
in it a mode of spinning cotton filaments. Sir 
R. Seppings observed the framework of a Swiss 
bridge; he adopted the principle of it into the 
dockyard, and revolutionized shipbuilding by 
his diagonal framing, the substitution, viz. of 
systems of triangles, the strongest rectilinear 
combination, for the square, which, at every 
strain of the ship, racked itself to pieces. 

More than this, the inventor must not only 
see himself, but teach others to see. Arkwright 
completed his machine, but all his Herculean 
strength of mind was needful to get it adopted. 
Harvey saw the use of the mechanism of the 
arteries, but the medical world, for years after, 
could not see it. Stephenson, in our own days, 
brought his railroads into disrepute by the 
ten miles an hour which he promised the 
House of Commons ; even his supporters hung 
back, feeling that a speed of eight miles an hour 
was sufficiently incredible. And as to perse- 
verance, we will merely point to the Eddystone 
lighthouse, three times completely erected from 
its foundation; and the third attempt required to 
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vault the arch at Pont y Pridd. The spider's 
webb, recorded in the history of Robert Bruce, 
was reconstructed thrice three times. 

We see inventive genius, in some cases, pur- 
suing its course in mere exuberance of activity, Iq 
wanton self-gratification ; in others, harnessed to 
the will, blinkered by the judgment, and limited 
to the straight monotonous path that conducts 
to utility and advantage. The disciples of the 
schools of beauty and harmony are ever ready 
to point to the superiority of the former. " No 
really fine work of art," according to Fuseli, 
" was ever produced but for its own sake." The 
mercenary reward m^y follow without defiling ; 
poet and painter may sell their produce, but 
must not produce to sell. The order is not 
altogether dissimilar in the useful arts. The 
desire of fame and fortune cannot wholly create 
the power of surpassing the previous state of 
the art; but it can, and more so probably than 
in ornamental matters, nourish and direct it. 
The invention of Radclifie, who holds an ho- 
hourable place in the ranks of textile machinists, 
resulted from a desperate effort to avert a fear- 
ful calamity, which his imagination beheld im- 
pending over the empire. Cotton spinning had 
arrived at a high technical perfection and com- 
mercial success, but the sister art of weaving 
lagged behind, and this he feared, crippling the 
manufacture, would deprive England of her 



8 THE VALUE OF IMVENTION. 

pre-eminence in useful art. ^' On the 2nd of 
February, 1802," says Mr. Baines, " he shut 
himself up in his mill" with an assortment of 
workmen — weavers, joiners and turners, some 
to make the loom, some to use it. One of 
them, known among his workmates as ^' the 
conjuror," was a man whose dissipated charac- 
ter unfitted him to reap for himself the fruits 
of a mind fertile in resource, and to this John- 
son is due, probably, the main share of credit 
for the result. In this retirement two years of 
experiment passed, and then Radclifie issued 
from it the possessor of a warp-dressing ma- 
chine, valuable enough to satisfy and repay 
him. Again : Cartwright's power loom was an 
attainment deliberately gone in quest of, and 
by a man unconnected with the loom by inter- 
est, and unacquainted with it from curiosity. 
His own account is, that he happened to be in 
company with some cotton manufacturers ; he 
heard them canvass the value of such an en- 
gine, and pronounce with regret its impracti- 
cability. Cartwright adopted the first opinion, 
and rejected the second; three motions, re- 
peated again and again, he said, were the 
whole operation, and what was this compared 
to the feats already performed by springs and 
levers ; if machinery can play chess, surely it 
can weave. (The automaton chess player was 
not then known to be, like the Trojan horse, to 
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enclose a human inmate ; although^ however, 
the machine did not really play, the ingenuity 
required merely to make the varied movements 
of the pieces may bear out Cartwright's ana- 
logy.) He conned the subject over, hired a 
carpenter and smith, and then a weaver, to set 
the loom model, which, sure enough, turned out 
a piece of cloth, coarse sailcloth, he says, but 
it must have dazzled his eyes more than cloth 
of gold. At a previous period the imperfection 
of hand-spinning had been the obstacle to the 
progress of textile art. Wyatt perceiving this, 
had for years laboured to supplant the human 
arm by an inexhaustible untiring operator, but 
it required a sterner will to succeed in this, and 
the rude, rugged, unscrupulous nature of Ark- 
wright, who followed him, triumphed, like Peter 
the Great, over every obstacle, natural and arti- 
ficial, amassed a huge fortune for himself, and 
added vigour and influence to the whole nation. 
As another instance of a certain degree of acci- 
dent in the inventor's choice of an aim, take 
Jacquard, whose thoughts were first directed 
towards weaving machinery by the perusal of a 
list of premiums offered by the Adelphi Society 
of Arts (note, however, that he was by trade a 
straw platter, and the art is nest of kin to 
weaving). And again, it was a lucky chance 
for the world that sent Watt a model steam 
engine to repair, dropping a seed into the soil 

b5 
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of a mind just fitted to receive it, by the study 
of the laws of vaporization. 

We spoke of energy as an union of toil and 
daring, that either of these, when isolated, is 
insufficient, is easily seen. The handloom wea- 
ver's shuttle flies to and fro throughout the 
long day, and his wages save him from starva- 
tion, and do little more. The labour of the 
sempstress is incessant, but its fatal facility 
allows universal competition to reduce its value. 
It is only from the labour that must have 
mental activity and attention to direct, and 
acquired skill to vary it, that wealth or dis- 
covery can be looked for. As little is to be 
hoped from mere speculation. "Blind intui- 
tion," says an Edinburgh reviewer, " has now 
little hope of success in the work of invention, 
mere chance still less ; it never, indeed, had so 
much as popular reputation gave it credit for.*' 
But the gambler invests his money in the 
lottery, when mere reckoning would show him 
that the chance is mathematically adverse to 
him, that his share cannot possibly be worth 
what he pays for the ticket; and a large pro- 
portion of would-be inventors follow their 
schemes with' as little circumspection or heed 
of reasonable probability. Mr. Babbage's ex- 
pressions are strong. " In no trade or pro- 
fession," says he, " is there so much quackery, 
so much ignorance of the scientific principle, 
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and of the history of the art, as is to be met 
with among mechanical projectors ; the self- 
constituted engineer, dazzled with the beauty 
of some, perhaps, really original contrivance, 
assumes his new vocation with as little con- 
jecture that previous instruction, that thought 
and painful labour, are necessary to its success- 
ful exercise, as does the statesman or senator;'' 
he urges on such persons, that the faculty of 
invention of mechanical contrivance is not rare, 
and that '^ the merit and success of those who 
have succeeded in such affairs has arisen from, 
and was almost entirely due, to the unremitted 
perseverance with which they concentrated 
upon the successful machine the skill and know- 
ledge which years of study had matured.'' 
A poet says of his own pursuit : 

" The practised band of art to fling 
With rapture o'er th* accustomed string, 
To seem to wander, yet to bend 
The whole to one harmonious end ; 
These are the tasks that ripened age imposes, 
Which makes our day more glorious ere it closes" 

It is only the practised hand that becomes 
familiar with the means and capabilities of art; 
only in the practised mind that the trains of 
ideas follow in their order unconsciously, for 
at the moment of invention the means must 
be forgotten, as a graceful dancer is unmindful 
of his steps and positions. The theory of a 
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subject must be studied, the practice must be 
known, but neither can be acquired at the time 
of composition ; he who would blend them suc- 
cessfully must have both at his fingers' ends. 
The so-called accidental discoveries in art or 
science, when accurately looked into, show, as 
has been observed in almost every case, a 
casual circumstance only so far operating as it 
sets in motion a train of thought in an already 
well-stored mind, and that train of thought, 
too, has, in most cases, been elaborated with 
painful diligence from its rude original into full 
development. 

The fact is, that half these accidental narra- 
tives and anecdotes, like Newton's apple and 
Smeaton's oak (the type of his lighthouse), are 
what the historians call myths, descriptions, 
posterior to the event, of what was thought 
plausible and natural, to supply the absence of 
more solid information. The Greeks judged 
that the distaff deserved an author, and they 
declared that Minerva was the inventress. 
Our forefathers, not seeing how certain matters 
of masonry or earthwork could be managed 
by human engineers, decided them to be the 
devil's bridge, the devil's dyke, and so forth. 
Moreover, there have been motives for con- 
cealment by the inventor of his appliances and 
ways of working, and when the wane of su- 
perstition deprived them of the veil of super- 
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natural agency, the nearest substitute was to 
call their art genius, and repudiate rules of 
operation. 

Be this as it may, such accidents are little 
likely to occur in time to come; '^ witliin the 
limits of the visible horizon research has left, 
nulle' terre sans seigneur ;" new gold mines, if 
any, must be stumbled on in distant and un- 
trodden regions; industry, integrity and skill 
must find the gold that is to be found at home. 
A retired tradesman, whose business had made 
him rich, was wont to ^' thank God he never 
was a schemer," but his exultation, if applied 
to legitimate invention, was ill founded. A 
rational idea of an improvement, followed with 
the ardour and attention which he spent on a 
trade ; made the subject of his daily records, his 
leisure musings, his conversation, his dreams ; 
would, probably, in the long run, have crowned 
him with equal success. A man may easily 
convince himself how small the bulk of intel- 
lectual matter employed in the idea is, com- 
pared with that spent on the execution, by 
first picturing, in his mind's eye, a pile of 
building, or a bouquet of flowers, and then, 
pencil in hand, setting to work to embody 
it into an actual existence of black lead and 
paper. 

But, before incurring the expense of mind 
and talent and skill upon the execution of an 
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idea (and the risk of failing to execute it at all, 
a contingency always to be included in the 
estimate), it is well to consider the promise of 
remuneration when the idea is executed, and 
there will be two branches of this head of 
inquiry, viz., the commercial and the physical 
nature of the end in question. We put the 
commercial first, supposing the invention to 
be taken up as matter of business, not of 
pastime nor scientific practice in overcoming 
obstacles, not to be such little contrivances 
as may intend no more than the amusement 
of a man's own leisure, or his friend's. In 
such cases, like field sports, he who makes 
the exertion has in it his reward ; if he is un- 
reasonable enough to expect ulterior advan- 
tage, he will probably be disappointed. 

Now the commercial merit of the object 
sought, will be either superiority in the quality, 
or economy, that is, increase of proportional 
quantity over the results hitherto obtained. 
Superiority is frequently a concomitant result 
of improved art, but usually a subordinate one ; 
seldom it is predominant, sometimes absent, or 
even deficient. If a mirror is required for a 
telescope, the artist must put forth all his ability 
to obtain a single article in its utmost accuracy 
and perfection; superiority alone is sought, and at 
any price. But in most manufactures machinery 
is employed to fabricate an article for cheap- 
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ness-sake ; it does, indeed, from its uniformity, 
also do its work better, for in very many things 
uniformity is perfection. In a yard of linen, 
for instance, however stout all the other por- 
tions are, if any one place be defective, it will 
rend there, and the whole be pronounced bad. 
And it is a curious proof of this accuracy of 
machine work, that some kinds of lace are too * 
regular for the market ; it proves that they are 
not hand made ; so a little apparatus is attached 
to the machine to give a capricious twitch now 
and then, and distort the holes a little. Such a 
preference of untrue work is quite exceptional, 
and would only occur in matters partaking of 
the nature of ornament; in useful art, a crooked 
line is always a blemish. In printing, again, 
superiority is an accident, the primary object is to 
multiply copies cheaply ; these copies, however, 
are much more legible than manuscript, and in 
some cases, as sometimes with interminable law 
documents, printing is resorted to, at an increase 
of cost, to enable the eye to follow them with 
less effort. Sometimes the product while being 
cheapened is deteriorated. The modern paper 
machinery, which so marvellously transmutes 
the vile remnants on which it feeds, does not 
supply the peculiar texture which the fine arts 
require, and drawing paper is still made by 
manual labour. 
The economy which renders invention profit^ 
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able^ results mostly Trom the multitudinous re- 
petition of the action of one fixed set of appa- 
ratus. A piece of cloth is, as it were, an im- 
mense number of impressions of, or deposits by, 
the action of a loom. The increasing develop- 
ment of internal and international intercourse 
and civilization, is always extending the compass 
of influence of this principle ; similar wants and 
tastes are communicated to all parts of the 
globe, and each part, as commerce and ex- 
change increase, obtains a wider market for 
its own production, and has an inducement to 
multiply these indefinitely. Thus the English 
manufacturer spins, weaves and prints calico 
for the world ; for in 1840 the annual quantity of 
calico printed by two houses was stated before 
a committee of the House of Commons at 
eleven miles, while other kinds of commodities 
precede, as Mr. Babbage remarks, our most 
enterprising travellers. When in the interior 
of Africa Clapperton's meat was sent him from 
the royal table of a native Sultan, it was served 
up in a white earthenware basin of English 
make. And at another time the same traveller's 
recollections were excited by pewter ware of 
genuine London make, and duly marked and 
stamped accordingly. 

The repetition of the process or action of the 
machine may either strike off an integral article 
each time^ or a continuous line or surface or 
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bulk. As to the former, it is well known that 
such matters as buttons, pins, needles, &c., 
trivial as they are, individually supply the sub- 
jects of the most important patents ; a minute 
change in them may have great commercial 
value, as was stated by more than one witness 
at the patent committee ; and the latter class 
may be illustrated by the extent and conse- 
•quence of the single department of cotton fac- 
tories employing (if we include their allied and 
dependent businesses of engineering, carrying, 
shipping, &c.) no contemptible portion of the 
wealth, intelligence, and industry of the king- 
dom. Well might the historian of the cotton 
trade exclaim in wonder at the capital, the edi- 
fice, the population, associated only to pick and 
arrange, twist and plat an insignificant vege- 
table fibre. It was hardly a jest when ours was 
pronounced to be the age of calico. 

On the other hand, Mr. Webster, in his evi- 
dence, doubted the commercial success of al- 
most any steam engine patent. The number of 
applications of such an invention must, from its 
cost and magnitude, be few ; and almost every 
individual requires, like the plan for a building, 
a degree of modification to the particular pur* 
pose in view, and again by its working is sure 
to furnish hints for improvement in some part 
of the configuration of its details. The degree 
in which a permanent unalterable form may 
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prudently be given to the pattern, varies even 
in the same kind of artificial product. A single 
copy of a document, even if the printed cha- 
racter were desirable, would go to the orna- 
mental penman ; a dozen copies would pay for 
a lithographic stone ; 500 must go to the printer, 
whose type however is not finally spent on that 
job, but decomposed and applied to future 
works. A steel plate or a stereotype is only 
resorted to when the number of impressions is 
large enough to occupy the metal ^'enperpe- 
tuitCy' and where future alterations are incon- 
siderable or wholly renounced. 

With reference to the kinds into which ar- 
tificial processes are divisible, the most sys- 
tematic treatment of the subject will be found 
in Mr. Babbage's work on Manufactures. One 
main distinction separates, 1st. The power- 
afibrding machines ; and here one section must 
be set apart for animals, which (as horse-power) 
often precede, and are used to measure forces 
substituted for them ; and then the section of 
inorganic agents will consist of elementals, 
wind and watermills, and of automatics, such 
as those of steam, gunpowder, galvanism, in 
which we seem to make power, or rather we 
call it forth from a dormant state, and, unlike 
Hotspur's assistants, it comes when we call it. 
In the elemental section we find the force 
sweeping down the channel, or over the coun- 
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try, and merely arrest it and change* its direc- 
tion by the windmill, sail or waterwheel. And, 
2ndly. Having from any of these sources an 
amount of power under control, we expend it 
on saving us time and trouble ; thus the copper 
wire supplies no electricity, but conveys it from 
place to place, to write our letters for us. 
Having got the power into the waterwheel or 
axis of the sails, the millstones grind by it the 
corn. Mr. Babbage's 3rd section, arts that 
economize natural properties, can hardly be co- 
ordinated with these. Glass making might be 
an example of it, in which the rubbish that 
strews the shore, the seaweed, Byron's emblem 
of worthlessness and neglect, aids us to rival 
nature's choicest rarities, and with the abund- 
ant plenty of the furnace to outvie the crystal 
of the cave. 

We shall avail ourselves in part of the same 
author's more elaborate classification of ma- 
chines (and tools, which admit of no definite 
line of demarcation from them), according to 
the services they render. The heads are, 1st. 
Those that store up power, the fly-wheel. 
2nd. Those which regulate it, the steam go- 
vernor. 3rd. Economists of material, the saw 
(at least, in comparison with the hatchet, for 
it is itself inferior to a blade which under ma- 
chine power slices off a veneer without the loss 
of a grain of saw dust). 4th. Economists of 
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time, as when hammers are arranged to strike 
a rapid succession of blows while the iron is 
hot Another proverb is still open to verifica- 
tion by some future engineer, who may set 
steam power to turn all the hay whik the sun 
shines ; science has already, by its barometer, 
gone far toward telling when it will shine. 
6th. Clocks, which take in power in the mass, 
and retail it out in small parcels. 6th. Time 
savers in certain physical changes in bodies, as 
bleaching, tanning, seasoning timber, &c. It 
is worth notice, that nature does not always 
like to be hurried, and the result exhibits an 
inferiority to that obtained by leaving her to 
her own pace. Our shoes are not made now 
with the leather of the good old times ; and the 
same chlorine which so rapidly takes all the 
stains out of the linen takes out some of the 
strength. It is not certain that the long years 
spent on some of our old buildings had not 
(like the slow growth of a timber tree) a share 
in giving them durability. 6th. A result ob- 
tained too great for the mere muscular power 
of man. Mr. B. instances a Bramah's press, 
by which on one occasion a workman, exerting 
a pressure equal to 1500 atmospheres, burst a 
three-inch thick iron cylinder. This is really 
only a variety of the 1st class, both being cases 
of accumulation. 7th. As the human arm fails 
in power, so human sense unassisted fails in 
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delicacv; hence means of filtering, singeing 
off the" down of lace, and again, magnifying 
instruments for the eye. 8tb. Counting ma- 
chines, inanimate book-keepers and historians. 
The roost splendid instance is the calculating 
engine, which, in its fullest development, is due 
to Mr. Babbage. There are many minor ones, 
as the gas meter, and the telltale, which ensures 
the fulfilment of the watchman's rounds. 9th. 
Means of identity in copies, and accuracy in 
all cases. We can only notice briefly the arts 
of reproduction ; printing on surface ; mould- 
ing on form ; copying with variation of size, as 
the pentagraph ; of form, as the lathe (allied to 
which is the printing cylinder) ; and of reversed 
symmetry, as when a right-handed shoe-last 
guides the cutting of its fellow. All these are 
highly illustrative of the importance of repeti- 
tion as a ground for employing machinery, and 
in most of them the cost of the original infi- 
nitely exceeds that of a copy. One engraved 
steel plate has yielded 80,000 impressions, and 
the last was perfectly interchangeable with any 
of its predecessors. If 80,000 copies be insuffi- 
cient, Perkins' process, or the electrotype art, 
will copy the metal plate itself, and supply any 
inultiple of 80,000; and where less minute de- 
livery is needful, even this estimate is ex- 
ceeded. It is said that in the Times office a 
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type does not get its discharge till it has gone 
through its exercise fourteen millions of times. 
We need not dwell longer on this topic; all 
classifications of this kind will be found arbi- 
trary and defective^ and a recent report by 
Mr. Wyatt to the Society of Arts will show 
the difficulty experienced in arranging satis- 
factorily the contents of the Paris Exposition 
of Art and Manufacture. The most compre- 
hensive of our treatises on those subjects is^ 
perhaps^ Ure's Dictionary, which merely fol- 
lows an alphabetic plan. The different objects 
to be attained are variously combined in the 
same machine, and generally the same contri- 
vance would find a place under different heads 
of the preceding arrangement, according to the 
aspect under which it was viewed. A clock 
might be shifted to the class of counters, or 
again to the regulators (the pendulum regu- 
lating the spring or weight.) The fly-wheel is 
more of a regulator than an accumulator, and 
so on. It is a serious omission too, that struc- 
tures are neglected, though, as material pro- 
ducts and producers of art, they run side by side 
with machines. The vice, which is at least a 
third hand to the workman, Mr. Babbage 
classes with the machines ; it is, however, a 
temporary structure. Other divisions would 
be into movables and immovables ; enclosures, 
as all kinds of factory buildings ; supports. 
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as the framework of machinery, vessels, &c. 
Some curious arrangement of the arts of civi- 
lization will be found in a recent work on 
architecture by Mr. Fergusson. 

The broad division, however, is that of pro- 
ducers and consumers of power; the former, few 
in kind, and not numerous in individuals — the 
latter infinite in number and variety; and when 
one of each, as a steam engine and a power 
loom is united, we complete the circle of opera- 
tion ; we put in the power (the coal) at one end, 
and we get the motion at the other exerted upon 
the threads of cotton or wool, which, after a cer- 
tain amount of jerking and struggling, settle 
down at last into an orderly community. And 
here occurs the inflexible law which so many a 
schemer has struggled against, viz. that what- 
ever force you put in, whatever sum you pay 
into the bank ; that amount, and no more, can 
you draw out again ; nay, more, there is a de- 
duction for expenses of management, for friction, 
&c. But for this unlucky rule, how many a car- 
riage would have run without horses; how many 
a perpetual motion would have rewarded and 
justified its pursuer! The variety of the latter 
of the classes keeps increasing, as human work- 
manship constantly throws off fresh branches 
of art to add to its domain ; division of labour 
keeps reducing a man's occupation in its scope, 
till it becomes the mere repetition of a very few 
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movements^ and the workman fails, from the 
impossibility of attaining the unceasing mono- 
tony required, or of increasing his speed of pro- 
duction beyond the limit of human action and 
sensation, and he resigns the occupation to the 
creature of the engineer. This transfer is some- 
times long deferred. Thus the irregularities of 
areas of ground render agriculture almost in- 
accessible to steam : a steam plough is still 
(1860) only a theory; and in the scavenger's 
department, the street sweeping machines dis- 
place the broom slowly. Here, however, the 
machine may be capable of improvement, and 
the labour so displaced is of the lowest price, 
and sometimes charitable or pauperial. The 
merits and demerits of a new construction may 
be so nearly balanced, that accidents of owner- 
ship and custom may incline the beam in favour 
of or against its adoption; and the novelty gains 
a footing without expelling its predecessor. The 
Hansom's cab is very unlike the four-wheeler, 
yet they occupy the stand in common. 

To judge of practicability in any case, the 
state of the allied arts must enter into account : 
Steam locomotion was for long a failure; it suc- 
ceeded when it had roads as hard and true as 
its own anatomy. And the history of the cotton 
trade shows the curious action and reaction of 
carding and spinning, weaving, dying, and 
printing on each other ; each alternately taking 
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the lead in the career of invention. Besides, 
each new development of the machine calls for 
additional skill in its construction, and this 
again makes the process more perfect. Mr. 
Babbage illustrates the influence of copying 
processes on one another by the instance of a 
book ; this is an impression of a stereotype, the 
latter is reproduced from a plaster cast, that 
again moulded on the type, the type cast in a 
copper matrix, and parts of this are obtained 
from a steel punch. 

So successful has been our engine making, 
aided by our peculiar abundance of mining pro- 
duce, and under the stimulus of the demand of 
the manufacturers, that we seem likely to be- 
come machinists for our neighbours also, the 
prohibition against exportation having been 
wisely repealed; and that too in the palmy days 
of protectionism, notwithstanding the threat 
that we should thus forge weapons for the de- 
struction of our own manufactures (see a par- 
liamentary report, and the comments of Mr. 
Babbage). How wide a field this opens to the 
skill of the inventor is obvious, and what an 
influence it may- have on the resources of the 
nation. The intimate connexion of the textile 
manufactures with the steam engine is a marked 
example of the relation previously alluded to, 
which unites modes of acquiring with modes of 
using power ; and it is curious, that the same 
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year (1769) witnessed the birth of two great 
patents, Watt*s and that of Arkwright's : there 
is another connection, however, of a very in- 
fluential nature, that with the human machinery. 
The industry and discipline of the operative, 
which so materially contributes to our mano&c- 
turing pre-eminence, is the result of cultivation. 
Arkwright may or may not have borrowed his 
machine, but his real source of affluence, and 
best title to fame, was the invention and execu- 
tion of the factory (the social engine), in oppo- 
sition to the opposition or prejudice, violence or 
inertness, which had often proved insurmount- 
able, when every physical difficulty was over- 
come. Occasionally, however, a strike has stimu- 
lated a manufacturer to contrive some manage- 
able substitute for his refractory workmen, and 
the opposition and ridicule encountered by a 
projector may serve to test the soundness of his 
principles, and consolidate his straggling ideas 
into definite form. The relations between ma- 
chinists, capitalist and operative constitute the 
factory system, under which the dense masses 
of wealth, skill and population are aggregated 
in Lancashire. Sometimes a single establish- 
ment repairs, or even makes its own instru- 
ments on the spot, retaining upon its staff an 
able engineer to devise new improvements sug- 
gested by the working result, or adopt them 
from extraneous sources. 
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We have been speaking of the objects of in- 
vention^ and now come to the means to be em- 
ployed, and on this head, the first rule must be, 
before commencing the future, to look into the 
past. Too much stress cannot be laid upon it. 
^' It is a maxim equally to be regarded in art 
and science, that the man who aspires to fortune 
or to fame by new discoveries must be content 
to examine with care the knowledge of his con- 
temporaries, or to exhaust his efforts in at- 
tempting again what he will most probably find 
has been better done before/' Not a whit less 
positive on this head is the Reviewer : '' the iden- 
tical mechanism which has broken down a 
dozen times in other hands is once more made 
the subject of new patents by men not only 
ignorant of scientific principle, which would 
teach them their folly, but even of the fact, that 
the self-same ideas have long since been worked 
out and abandoned as impracticable ; little ac- 
quainted with the art, they attempt to do better 
than others that which they do not know how 
to do at all," and the writer enforces his argu- 
ments by examples. Some equally appropriate 
illustration will be found in the vague futile 
endeavours, by men with mathematical attain- 
ments of the slenderest character, to square the 
circle, see article Quadrature in Penny Cyclo- 
paedia. Whether the precept, if swallowed, will 
minister any curative effect is doubtful; Falstaff 
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reminds us that ^' wisdom crieth out in the 
streets and no man regardeth her.** And the 
lesson may be worth purchase, even at the cost 
of some experience, if the losses and mishaps 
thus uselessly incurred do not waste too much 
of the Promethean fire of the inventor, or drain 
his purse too deeply, and above all, if it do not 
quell his own confidence, and preclude him from 
the confidence of others by permanently mark- 
ing his schemes for failures and himself for a 
dreamer. 

But it is not only his predecessors' learning 
that must be mastered, he must diligently ac- 
quaint himself with all the accessible science 
that exists in his own time. To do this com- 
pletely is indeed impossible, and even as to the 
attainable extent, the subject is too long and 
too difficult to be treated of here. Nor has the 
process of invention ever been methodized into 
a systematic form ; the materials for such a work 
lie widely scattered throughout the provinces 
of mechanics and chemistry on the one hand, 
and logical and metaphysical science on the 
other. There are no schools for contrivancing, 
no professors of the art of useful design. Each 
man learns for himself to build up into a whole, 
wheel and crank with joint and screw; or to 
sever an entire mass into surface and interior, 
and apply to each the precise substance required. 
Sometimes instruments gradually wear them- 



\ 



THE VALUE OP INVENTION. 29 

selves down to their exact proportion by innu- 
merable small experiences and alterations. No 
point, for instance, could be assigned for the 
invention of a modern carriage, it has gradually 
been trimmed into its present shape from the 
clumsy bone-shaking engines that satisfied the 
luxury of our Saxon forefathers ; as language, 
by unnoticed abbreviations, is always dropping 
some supei'fluity, and always enlarging its ca- 
pability by stealthy importations. The ana- 
logy between machine and mathematical nota- 
tion is very close ; the symbols of the latter^ 
almost always, according to De Morgan, in 
their earlier stages, err in over-distinction; 
they effect their purpose, but incur a degree 
of superfluous friction, which practice teaches 
the subsequent investigator to pare away, till 
he reaches a minimum of construction in the 
machine, or signification in the symbols. The 
whole length of this journey may, in some 
cases, be traversed by a single individual, as 
when Davy proceeded step by step to the pro- 
d uction of the miner's lamp. The passage of the 
gas through a small tube extinguished the flame, 
then the tube was shortened again and again ; 
as one of these stopped ignition, equally so 
would two, or a dozen, or any number side by 
side, till this became equivalent to a pierced 
metallic plate, and the plate differed in nothing 
material from a wire net, the form finally em- 
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ployed by him, and which (modified and im- 
proved) is still in operation and repute. 

On these and similar subjects valuable as- 
sistance is obtainable by consulting works which 
treat of invention with reference to intellectual 
operations^ to observing facts and obtaining them 
by experiment, constructing therefrom and veri- 
fying theories. Herschel's well-known little 
volume is at once concise, lucid and agreeable. 
Whewell's Philosophy of Physical Science is 
more elaborate, and the companion work on its 
history contains much that is applicable to the 
present subject. Thus, to the case of a funda- 
mental principle, destined to revolutionize a 
whole province of human knowledge, first hit 
upon in some obscure corner, and unappreciated 
by the finder, and who, if he knew its value, 
knew not how to cut and polish the rough 
diamond; then neglected, for a generation 
perhaps, before it takes its place as a recog- 
nized element of doctrine, while a further period 
must be spent in developing its details and fol- 
lowing out its consequences; we find parallels in 
mechanic art; thus it was the science of Watt 
that advanced the steam engine from obscurity 
to the foremost position among useful appa- 
ratus, and from that time to the present its 
fabrication and development has employed the 
ingenuity and study of the engineer. Minor 
matters are, it is true, less tardy, their growth 
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indeed is sometimes precocious. The ardour of 
modern speculation fastens upon some striking 
novelty, a certain amount of utility is pretty 
clearly shown, and this is liberally multiplied 
by the imagination. No suspicion occure of 
those qualifying disadvantages which attend 
almost every natural material, and the novelty 
is soon on sale in every street and canvassed in 
every conversation. This is, of course, followed 
by a recoil, and ultimately the invention subsides 
into the channel of employment to which it is 
really suited, the previous rage for it having 
served the useful purpose of a wide course of 
experiment on its capabilities for all sorts of 
services. Mill's Logic is another work, which 
may be referred to for a masterly exposition of 
the mode of dealing with natural objects and 
phenomena, their properties, laws and relations. 
Much also is to be gathered from treatises on 
the fine arts, such as Reynold's Lectures; thus, 
the habit (le recommends for cultivation, of being 
ever on the look out for hints to appropriate 
and work up into shape for the special object in 
pursuit, picking them up in highways and 
hedges, and adding them to the store of asso- 
ciations which constitute a man's mental capital, 
is available in its full extent. Haydon, indeed, 
justly ridicules the affectation of this — by the 
Caracci, seated at the dinner table with pencil 
and paper ostentatiously at hand, that they might 
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drop knife and fork to catch a fleeting glance or 
attitude. And though a man (like Brindley) lie 
abed by the day, diving in his brain for ideas of 
aqueducts and bridges, he need not spring up 
in ecstacy from his couch, like the literary lady 
who used at midnight to summon her attendant, 
" Mary ! Mary ! a thought ! a thought !" Cer- 
tain it is, however, that some valuable ideas 
have come from singular birthplaces ; Lee dis- 
cerned his future stocking frame in the play of 
his sweetheart's fingers as she sat knitting. 
Useful hints have been borrowed from very 
useless toys, even metaphysicians are, by Dugald 
Stewart, recommended to pay attention to the 
tricks of conjurors. And, as before said, it is 
by the wrecks of a man's previous errors, and 
those of others, if he be wise enough to see them, 
that a man's course may best be shaped ; round 
every schemer " much embryo, much abortion 
lies," but this should be a means of approxi- 
mation, not a chaos, as we draw a straight 
line by the aid of the bent ones which remain on 
the paper. Mr. Babbage found, as the result 
of a wide range of observation, in the history 
of every article and fabric, a series of failures 
which had led the way to success. Compare 
the observations of the Edinburgh Review on 
this head, " To know where the barrier lies, will 
tell us where lie the domains of richest promise 
yet unruffled by discoverers, to know what it is 
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will guide us in selecting aids by which it may 
be broken or overleapt. Hooke says, whenever 
his researches were stopped by an insurmount- 
able difficulty, he was sure to be on the brink of 
an important discovery." Some instructions for 
the collection of objects of natural history, issued 
a few years ago by the British Museum, after 
rejecting the ordinary kinds of minerals and 
rocks as specimens in themselves, set an express 
value on the commonest fragments of stone and 
soil, having their history appended to them, the 
situations of the strata from which and to which 
the changes of nature had brought them ; when 
thus connected with and made to illustrate sci- 
entific facts, they were highly interesting. 

It is not likely that one experiment will suf- 
fice, it must be the combination of them. There 
is an amusing account in one of Cooper's novels 
of the proceedings of an American wild bee- 
hunter. He catches a bee and confines it 
under a half opake glass, through which he 
can just discern the action of his captive. In 
the dull light the bee becomes tranquil, and 
shortly after applies himself to a little store of 
honey, treacherously placed under the glass. 
The hunter, watching the insect till its honey 
pouches are filled, and then releasing it, care- 
fully observes its flight, which, after a prelimi- 
nary circle or two, is in a straight line home. 
The direction of the swarm to which the bee 
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has just carried his load is clear, but not so the 
distance ; it may be miles away, and with all 
sorts of impediments between. The hunter 
therefore, moving on a little, waylays another 
unsuspecting insect, and cheats it into giving him 
similar information. Now, without knowing 
the more abstruse points of trigonometry, it is 
easy to see that the lines of flight of the two 
bees will intersect at an angle exactly where 
the honeycomb is situate; provided always 
that the said bees firstly and secondly herein- 
before mentioned belong to the same establish- 
ment If not tant mieux for the bee hunter, he 
stands upon both, as the card players say; he 
half knows the whereabouts of two swarms, 
which the next two bees entrapped may reduce 
to certainty. 

Such works as Ure's Philosophy of Manu- 
factures and Young's Lectures on Natural 
Philosophy, are useful compendia of artificial 
instruments and processes, and conveniently ar- 
ranged, but in no instance absolutely complete 
with reference even to the then existing state 
of things, while the store, however well selected, 
of an inventor's knowledge, unless constantly 
replenished, will leave him unacquainted with 
the contemporary degree of perfection. A re- 
gular perusal of some of the scientific periodi- 
cals will aid in this, and especially if the plan 
of noting up (as lawyers say) all the new cases. 
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referring each to its place in his general system^ 
and observing the addition made by it to that 
branch of art. Some leading principles, which 
might serve merely as a starting point for the 
student of mechanical invention, were well put 
forward in the article already cited in the Edin- 
burgh Review, and we shall here give a brief 
indication of them. — Invention is bounded, and 
80 obtains a definite form by the restraint of two 
kinds of limitary forces or principles; first, 
those arising from the natural qualities of 
bodies; and, secondly, from the manner in 
which these are dealt with and applied to con- 
struction ; the latter are progressively to be 
eluded or overcome, the former are inflexible. 
Thus, among the former class, the subjection of 
all bodies to the liquefying agency of heat puts 
a limit to our power of melting and fusing sub- 
stances ; the same heat which liquefies the sub- 
ject of our operation is equally irresistible by 
any material we can apply to the furnace or the 
crucible {quis custodiet ipsos custodes); under the 
influence of the fire-blast, porcelain, firebrick, 
and plumbago, the materials we rely on for in- 
fusibility, combined in all sorts of proportion, 
sunk down into a pasty mass. So, in a loco- 
motive, the rapidity of vaporization of the water 
from the hot iron is stopped by the melting of 
the iron itself; the boilers are seen dropping into 
the flames like honey. The blowpipe and gal- 
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vanic points, it is true, surpass the furnace in 
heat, but it is on too small a scale for useful 
purposes. — A similar limit in another direction 
is density ; a substance, says the Reviewer, as 
much heavier than platinum as the latter is 
heavier than cork, would instantly make a 
large addition to the range of means at our 
command. A mere strip of such a substance, 
nailed on a ship's hold, would ballast her. A 
frame-work of it would be a firm light-house 
on the Goodwin Sands. As a missile weapon, 
it would surpass Captain Warner's long-range. 
The superior efficiency of iron over leaden bul- 
lets is well known ; and the Covenanters aimed 
at Claverhouse with silver, but such a metal as 
is supposed would, by the distance and inten- 
sity of its action, completely change the lines 
of tactics at sea or on land. — Strength of mate- 
rials limits our building, when the structure will 
exactly and but just support itself. But al- 
though the Orientals say that the leist feather 
broke the camel's back, English architects and 
engineers fall far short of such accuracy. Bridge 
building, for instance, has by no means been 
pushed to such a point. In the opinion of this 
writer, there is nothing to prevent the next 
metropolitan bridge from spanning the water at 
one bound, unaided by a single pier between 
Westminster and Lambeth. Nor is the cohe- 
sion, the crush-resisting power of the column. 
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fully used up; the Gothic architects indeed 
loved to reduce the pillars that carry their massy 
vaults overhead to a delicacy that seems dan- 
gerously frail. But^ in fact, the builder dare not 
approach the maximum of load and minimum 
of sectional area of support; a very large margin 
must be left for casualties and contingencies, 
human violence and accidents of the elements. 
A column, theoretically, supports so many tons 
of vertical pressure, but the slightest settlement 
of the building may widely alter its duties and 
liabilities. A beam vtrhich carries a certain load 
may be subject to tenfold its fair work by a 
chance concussion. Internal defects again, a 
knot in a beam, a crystal in a casting, are to be 
allowed for ; so that Lord Bacon's rule, to leave 
one-third for contingencies in estimating your 
expenses, would fall short of the prudence re- 
quired in constructive art. The change in an 
art, however, is usually in the direction of re- 
ducing material. Executive force is, at first, in 
excess over executive skill to use it. Look at 
the relative amount of support in a Gothic 
cathedral compared to a Norman predecessor, 
or compare a classic temple with its Egyptian 
prototype. 

The second class of limiting causes differs 
from the first, in affording problems solved for 
the most part relatively, inasmuch as they de- 
pend on human skill, experience, and means. 
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which must be taken as for a particular time and 
place. The amount of available ingenuity, and 
the costs of execution, being a fluctuating 
quantity, unlike the properties of nature, the 
laws regulating which in all ages ofler to the 
inventor equal opposition or assistance, these 
difficulties we may legitimately hope to get 
round by some new device, or supersede by 
some new material, or by the reduction of some 
rarity to abundance and economy. Watt could 
not complete his engine because his piston was 
not steam-tight ; after a certain delay, a sub-in- 
vention supplied him with a ^^ tight fit," and 
he moved on again. Often has a rivalry with 
his great invention been attempted by the gal- 
vanismists, and very ingenious have been their 
mechanical adaptations, but tl^e difficulty is of 
the other class, as Liebig long ago pointed out ; 
copper and zinc, and sulphuric acid, toill cost 
a certain price, and, unfortunately, toill not give 
out more than the old measure of force — not 
having it to give. And moreover, no substance 
in the chemist's catalogue is capable to reme- 
dying this failing. 

The Reviewer enlarges on the struggle between 
the locomotive and atmospheric roads, in which 
the great efforts of the supporters of the tube 
were devoted to getting an air-tight valve instead 
of establishing the pneumatic action ; this, for 
some reason or other, cannot be transmitted to 
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a sufficient distance. The reason is not clear, 
but the fact, it would seem, was got at by 
Papin, a century ago. Probably the locomo- 
tives themselves have a similar story to tell. 
The earlier steam carriages (which, however, 
aimed at turnpike road travelling) were put to- 
gether in all sorts of ways, to convert expansion 
into vehicular motion, but the supply of expan- 
sion ran short, and the success of later inven- 
tions lay in the tube boiler, which supplied the 
material for conversion at so rapid a rate. 
Power looms again, at first only mimicked in 
iron the to-and-fro actions of the weaver's arm, 
and made little progress, but a new principle in 
weaving, the fly shuttle acting by springs, 
allowed the machinist to drive other power out 
of the market. 

There is something like this in natural his- 
tory. A plant or an animal only flourish, or 
indeed exist, under two kinds of conditions. 
Outside, there must be food within reach, me- 
chanical support and foundation to attach to or 
to walk upon, and a quantum of warmth, mois- 
ture, oxygen, and so forth. Inside, there must 
be an anatomic structure, or, at least, a power of 
construction (the vital force, or nisus formativus) 
answering to the previous conditions, as stomach 
to digest the food, roots or limbs to make use 
of the solid basis, lungs to consume the oxygen, 
&c. The points at which the pressure from 
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within and without balance, determine the form 
and limit of the organism. Now human inge- 
nuity may sow any kind and any quantity of 
seed, train into kind of shape, rear any kind 
of live stock, but cannot make sunshine, even 
out of Dean Swift's hermetically sealed cucum- 
ber ; we may bring soil and food into the farm, 
but they must first actually exist without. By 
our arrangements within, we turn our power to 
the best account, but we must not hope to make 
one atom of matter do the work of half a dozen. 
The heat in a pound of coal may be sent into 
the most capricious form of boiler that ever 
came from a factory, but it will only be the 
heat of a pound of coal still. " We can only 
conquer nature by obeying her laws." 

These natural limits are infinitely various, 
and sometimes pop in upon the inventor as un- 
expectedly as they are unwelcome. The copper 
sheathing for ships perished by the corrosion of 
the sea water. Davy, as being peculiarly compe- 
tent, was called in to prescribe ; he duly inves- 
tigated the subject in all points of view that 
occurred to him, and devised a remedy to his 
own entire satisfaction. The rusting was stop- 
ped indeed, and the metal remained quite bright. 
But Sir Humphrey had been catering for other 
parties than his employers. The ship's bottom 
became '^ an eligible spot for building" to all 
sorts of barnacles, till the ship rapidly became 
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foul, and it was found better to bear the evil of 
spoiling the copper than fly to others which 
they knew not of, and spoil the sailing. Al- 
though, however, the canker system could not 
be entirely dispensed with, the operation was 
economized by a valuable patent, which only 
allows corrosion enough of the metal to poison 
the surface and make it uninhabitable. Such 
an indirect benefit, however, even of corrosion 
and decay, enforces the lesson of turning all to 
account. " Every lane's end," says Autolycus, 
" yields a careful man work." 

With reference to the process of invention, 
one distinction is too important to be passed 
over unnoticed. Some things admit of being 
determined and arranged, if not by calculation 
in a man's head, at least without more apparatus 
than pencil and paper; the trains of toothed 
wheels, the form and bearings of framework, 
may be settled at the desk. But there are 
other matters which admit of no demonstration 
a priori, and must be ascertained by experi- 
ments on a larger or smaller scale. Chemical 
matters are obviously in point ; and many por- 
tions of the theory of cohesion are but little 
explored ; the manner in which a material, 
rigid, elastic, or malleable in various degrees 
and directions, will conduct itself under a blow 
or a twist, is not to be worked out on paper ; 
and so in most cases, where the motions of 
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fluids have to be estimated. Even models 
sometimes are insufficient^ and the trial is un- 
satisfactory till made on a full scale ; thus the 
action of the waves on a breakwater admit of 
no imitation. 

Out of this distinction flows a very material 
rule, viz. that the pen and pencil must have 
the preference, such parts only as they are not 
competent to deal with being left for practical 
trial. The model will have the same precedence 
over the experiment on a full scale, for an out- 
line or miniature will at least narrow where it 
does not exhaust the debateable ground, and 
heighten the probability of success, while, if it 
fail, it must, in most cases, supersede the neces- 
sity for any further procedure. Both branches 
of the rule lead to diminishing, as far as possible, 
the cost of experimentation. The inventor of 
the calculating machine boasts that he orga- 
nized it so completely^ and adjusted every part 
so accurately at his desk, that the actual ma- 
chine was executed without a single alteration 
from that on his paper. But then this was a 
matter of absolute mechanism. A chemist 
without his laboratory is as powerless as Har- 
lequin without his wand. Where calculation 
is available, in matters of force, motion, pressure 
and momentum, mere words and figures go far. 
The Reviewer mentioned protests, that, as to a 
large proportion of the inventions that crowd 
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the patent list, the simple perusal of their own 
specifications ought, in nine cases out of ten, 
have shown their authors the inherent fallacy 
involved in the idea, the impossibility of suc- 
cess, and he regrets that models are not, as in 
America, required from an applicant at the 
patent office. Who would ever have wasted his 
money on patenting a perpetual motion, if the 
deposit of a working model had been an indis- 
pensable preliminary? The first model may 
be a rough one (one of the power looms was 
first embodied in a wooden copy, cut with the 
inventor's pocket knife); and a readiness in 
contriving and a handiness in executing little 
substitutes for deficiencies immensely facilitate 
preliminary trials: some excellent hints and 
observations on this head will be found in 
Faraday's Manipulation. Care must be taken 
that the idea be not rejected upon a failure due 
to imperfect execution, not only in experiment, 
but even in real machines. The progress of an 
invention has been checked by the imperfect 
mechanism applied to carrying it out. Strutt's 
self-acting mule (according to Baines) was 
fully invented in 1790, but for want of proper 
workmanship lay for forty years neglected. 
Cartwright's first loom, made under his patent, 
took two men to work it, and they, too, could 
not keep at it long ; he then, in his own words, 
" condescended to see how other people wove." 
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Two years later his loom arrived at a state of 
practicability. 

The difficulties encountered by poor or ob- 
scure inventors in this stage of their history is 
often a striking part of the narrative. See the 
account of Arkwright's assistants : first, a jour- 
neyman clockmaker ; then, persevering against 
rebuffyhe pressed a smith into service; a striking 
contrast with the means at command of a mo- 
dern cotton spinner, whose engines employ 
whole factories in their construction, and a spe- 
cial class of architects for the gigantic buildings 
that house them when completed. The import- 
ance of the best possible mode of execution that 
exists to do justice to an idea, has led to the sug- 
gestion of repeating, at long intervals, old and 
abandoned schemes, affording them the advan- 
tage of all the subsequent improvements in me- 
chanism, material and workmanship. 

It was the low state of the ancillary arts which 
probably stood between the ancients and the 
attainment of printing (that is, block printing, 
not moveable types) ; for they not only had dies 
for stamping alphabetic letters, but even, as 
may be seen in the British Museum, engraved 
revolving cylinders, the exact prototype of our 
modern marvels in printing machinery; no 
doubt, however, the demand for multitudinous 
copies of works was less, and therefore the pro- 
vocation less to substitute the printer for the 
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penman. Wyatt's idea of a spinning machine 
occurred to him in 1730; three years elapsed, 
and before him was his model — his two-foot 
square model — ^at work ! " no one else was pre- 
sent/' and he ** was all the time in a pleasing 
but trembling suspense;" and pleased he had a 
right to be. Unlike the speculatist, of whom we 
spoke, he had inquired of his model, whether 
for years of imagination and uncertainty he had 
been pursuing reality or a phantom, and the 
model stood there, the undeniable evidence of 
his success. But the triumph of his theory alone 
repaid his toil ; unable to make his art into a 
manufacture, he added another to the list of 
those who plant the seed and rejoice in the 
blossom, but perish before the fruit ripens ; or 
live to see it plucked by others. And this will 
lead us to the subject of remuneration. 

The author of the machine is too often, like 
his brother genius of the pen, *' lighted up like 
a candle, to burn out for the good of the pub- 
lic." Prometheus, the fire-bringer from the sky, 
was the first inventor, and in his misfortunes is 
an example of the class; and if in later times 
Franklin, who performed a similar feat, lived 
and died in worldly prosperity, it was because 
his scientific pursuits were but his amusement. 
More frequently, all the time and vigour being 
spent, and all its pleasure found in the exercise 
of the creative faculty, there remains neither 
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capacity nor relish for, nor experience in world- 
wisdom. Arkwright, it may be said, died a mil- 
lionare ; but it seems difficult to decide whether 
inventor or appropriator be the term best suited 
to his mechanical character, and his nerve and 
energy, amounting to extravagance (he said, or 
had the credit of saying, that he would pay off 
the national debt), make him an exception to 
all rule. Hargrave, in the same group of me- 
chanics, was harassed in life, and died in ob- 
scurity, though not, it seems, in a parish work- 
house. Paul appears on the patent list of 
the same subject ; but nothing more appears of 
him. Horrock, whose loom is said to be in 
general use, sunk into poverty. Radcliffe failed. 
The merit of Crompton, the first mule spinner, 
a man of too mild and unambitious a temper to 
push his own way, was not wholly unrecog- 
nized; he obtained from public and private 
benevolence a small slice of the wealth he had 
so materially helped others to accumulate. In 
some cases, no doubt, the finder has been all 
unaware of the value of his treasure ; thus, the 
inventor of the resist dying parted with his 
secret for £6 ; the principle (which was elabo- 
rated, especially by the house of the Peels) be- 
came ultimately of great importance. There is 
no reason to suppose that this class of bene- 
factors to the community meet with ingratitude, 
peculiarly in our own country. We may pass 
over to a veiy civilized nation, which openly and 
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avowedly persecutedJacquard to expatriatioD; 
though, fortunately for himself and them, he 
lived long enough to enable them to atone for 
their injustice, and acknowledge his desert. 

Consolation, however, exists for the inventor, 
if he will take a comprehensive view of these 
matters; his class, as a whole, are changing their 
social position, and the change is for the better. 
In classic periods of history they do not make 
their appearance at all ; useful art was contemp- 
tible, and therefore the province and occupation 
of the slave. And a slave inventor would soon 
be pronounced a lazy caitiff, who strove to shirk 
his work. Pass on to a later period; what says 
Lord Coke on the subject : — " The fatall end of 
these five is beggery ; this kind of alchemist 
(the transmuter into gold), the monopolist, the 
concealer, (i.e. informer upon flaws of title), the 
informer, and poetasters." (Co. 3 Inst. 74.) 

And yet, though indeed the chemists of that 
day were but impostors either on others or 
themselves, yet they were the predecessors of 
the modern savans; but for their errors and 
failures, we had probably never had the suc- 
cesses of Davy and Faraday. And if the true 
monopolist of occupations, wrested from the 
pubhc by arbitrary privilege, were indeed a 
public nuisance, the same censure ought not to 
sweep over the ingenious occupier of new and 
unappropriated ground in art, or the thrifty 



48 THE VALUE OP INVENTION. 

merchant, who, buying up the produce of the 
harvest, raised prices, and so warded off famine 
and starvation. It is curious, by-the-bye, that 
the oldest patent for an invention that has come 
down to us is one granted by Edward III. for 
the philosopher's stone, under the wholesome 
precautions, however, of appointing a commis- 
sion to inquire into its efficacy (which might 
serve as an antique precedent for those who ad- 
mire the American system of granting patents 
by commissioners), who are to be satisfied of 
the value of the subject of the grant. 

It is a striking recognition of the value of 
inventive art, that the Commons, in the heat of 
their contentions against the monopolies granted 
by Elizabeth and her successor, should have ex- 
pressly admitted the fitness of exclusive privi- 
leges for " any manner of new manufactures." 
And though, since that period, patents have 
added but little to the statute book, it has been 
more from caution than neglect, from a chari- 
ness of meddling with a system of judicial law 
laid down by men of the highest capacity, and 
adapted closely to practical exigences as they 
occurred, and which in most respects neglects 
symmetrical structure only because it aims at 
the administration of substantial justice. Be- 
sides the patent-law system, pecuniary rewards 
have been from time to time granted by the 
legislature for the accomplishment of scientific 
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purposes; a list of these for a considerable period 
is givea ia the appendix to the House of CSom- 
mons' Report in 1826. Some of these objects 
were too purely scientific to have possessed 
commercial availability^ as the meand of dis- 
covery of the longitude (a similar government 
premium has been erroneously said by some 
foreign writers to be extant for the quadrature 
of the circle), and these will very likely in future 
be replaced by the scientific pensions now 
granted. Some other donations were meant to 
compensate for admitted hardships in the work- 
ing of the law, or were bestowed on those who 
had been unlucky or unwise in taking its bene- 
fits — Fourdrinier, who introduced the beautiful 
paper making machinery ; Crompton, of whom 
we have spoken ; Gurney, as having advanced 
and promoted steam travelling, though without 
reaching a matured result; and again, inven- 
tors of matters exclusively national, asCongreve, 
for improvements in shells and rockets. In the 
latter cases, honours are sometimes conferred, 
and the sovereign occasionally confers the low- 
est order of semi-nobility, the dubious honour 
of knighthood, on architects and surveyors, and 
even other classes of inventors, as Arkwright, 
where they can add wealth to their other quali- 
fications. 

Some of those sums were matters of express 
bargain^ prizes held out to competition ; others 

D 
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estimated and granted on a representation to 
government of the circumstances of the case. 
Small premiums have for a long period been be- 
stowed by the Society of Arts, but rarely upon 
any solid and substantial performance, which 
the possessor would seldom be willing to barter 
for a medal or testimonial, although such en- 
couragements of trivialities may have cultivated 
and fostered the powers of the ingenious for 
more valuable subsequent efforts, as when they 
aroused the latent ambition of Jacquard. Of 
late years the exclusion of patented inventions 
from the Society has been wisely given up, and 
a class of subjects encouraged and introduced 
by them of a much higher standard of merit. 

Of all modes that can be devised, patents 
afford the fairest measure of remuneration ; they 
are in fact simply the application of the natural 
principle of property as the reward of labour. 
They merely give a man his own, and as to 
the rest say to the government laissez faire, 
the labourer gets his wages for his work and is 
independent of the bounty of the state. The 
public cannot object to pay for what it chooses 
to purchase, and pays a market price instead of 
the vague estimate of a parliamentary commit- 
tee. In the discussion relative to the expected 
art- exhibition of 1851, some of the Manchester 
people denied the necessity for any prizes at all. 
** Give us a new dye, and we will instantly give 
you £6000 for it." 
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The complete intellectual devotion however 
requisite for undertaking the scientific conduct 
of any wide spreading change in a manufacture, 
will absorb the enei^es of most ordinary in- 
ventors, who will require capital, encouragement 
and commercial introduction. The steam en- 
gine is due not only to Watt but to Boulton. 
There is some cost in obtainment of the letters- 
patent, and merely to advertize a novelty re-^ 
quires much tact, and sometimes a very large 
expenditure. So again the assistance of others 
will be required to contriving the subordinate 
details of mechanism, and in delineation on 
paper ; branches of skilled workmanship, which 
will not often meet in the same individual, 
and co-exist with original conception, nor the 
latter probably with sufficient acquaintance 
with the history and prospect of the art. A 
man need not fear that his share of the efforts 
will be lost sight of among his co-operators ; 
talent, natural or acquired, must be paid for, 
and nevermore so than where division of labour 
is most advanced. A physician's fees are not 
less because the druggist makes up his pre- 
scription. An English artizan, who knows not 
whence his material is brought or how his tools 
are made, is better off than the savage who 
lops his own timber and chips his own flint 
knife. A servant of all-work for a year of her 
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multifarious occupations gets less than a pro- 
fessed cook for dressing a single dinner. 

Crompton*s workmen furnish a curious illus- 
tration of the combination principle. There be- 
ing then no regular class of operatives for the 
purpose, his set of hands were recruited from 
ali adjacent sources, which happened to be 
overstocked; and hence the advantage followed, 
that, when any thing in the machinery went 
amiss, a council of war was held, and each had 
his remedy. The cobbler's opinion would be 
" nothing like leather," the joiner would try 
up a bit of wood, and the hatmaker suggest the 
virtues of felt; probably each plan would be 
taken on approval, and that which best per- 
formed its part would obtain the situation. It 
is not unlikely, that this may have suggested to 
Mr. Babbage the *' trades union," proposed by 
him in his work of manufacture. — A party of 
workmen (the branches of work being filled in 
proper proportion) are to club their purses and 
abilities to set up a sort of business republic, 
one or two travellers and book-keepers being 
included to look after the commercial depart- 
ment. Some pure capitalists would join, bring- 
ing only money into the joint-stock, and, on the 
other hand, some would bring nothing but 
their labour. The fundamental rule is, that the 
fair amount of each man's labour and each 
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man's interest in capital being first determined, 
half this amount should, to find them in neces- 
saries, be paid weekly out of the capital. Then 
all their further income would arise from a 
monthly or quarterly adjustment of profit and 
loss. The result relied on is, that each would 
have a direct and constant motive to execute 
the best possible work with the utmost economy 
of time and material, but with a qualification, 
that any decided improvement should entitle 
its contriver to a little domestic patent right or 
" royalty" on the amount saved by it for so 
many weeks or months after its established 
success. 

This appendix, however, looks rather like a 
confession of want of confidence in the virtue 
of the original principle to induce each to do 
his best. And indeed, to say nothing of the 
difficulties which our present law of partnership 
would interpose, it is hardly necessary to point 
out the insuperable moral obstacles to the esta- 
blishment of any other measure of the value 
of services than that of supply and demand. 
And though in a new business like Crompton's, 
general inventiveness be advantageous, it is 
doubtful how far other cases agree in that re- 
spect. A factory much resembles an army in its 
high organization ; and in an army, those who 
direct are the few; the rest only execute. Brunei 
opposed the notion of engineering engine dri- 
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vers, declaring that he would himself be a most 
unfit man for the employment; no sooner would 
some defect or variation of the machinery catch 
his eye, than he would be off into scientifics 
and devising the remedy; and the possible 
consequences of the drivers of an express train 
setting to work to solve problems in mechanics 
can be hardly even thought of in joke. The 
" tribute work" of the Cornish miners, cited by 
Mr. Babbage, in which each man enters into 
his own little speculation, sees as far as he can 
(not into a brick wall, but) into the side of the 
plot marked out for excavation, estimates the 
ratio of ore to the labour of getting at it, and 
takes the job by competition at a per-centage 
on the produce, is a case of limited application ; 
it is merely a peculiar mode of estimating piece- 
work where the amount of labour spent on a 
certain amount of produce is excessively un- 
certain. No such plan is necessary in ordinary 
cases, the quantity of the article produced be- 
ing usually a sufficient measure of the dexterity 
or diligence of the operative. 
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PART II. 

PROPERTY IN INVENTION. 

To patent law therefore, perfect or imperfect, 
the inventor must look for his reward. The 
tax is onerous, but taxes in their fairest shape 
are seldom grateful to the taxee. The forms 
are vexatious, dilatory, sometimes prejudicial, 
but there is no escape from a compliance with 
them. To have to petition for what he thinks 
he ought to demand may offend his pride, but 
rights in all ages have sprung from the conces- 
sions of the powerful, and, as in this case, re- 
tain the form of a favour long after being ad- 
mitted as absolute claims. He may argue for 
a perpetuity of right as the true theory, and 
point to the landlord, whose broad acres do 
not fall into communism because the tenant's 
fourteenth yearly rent is paid ; but in practice 
to save a part he must give up the remainder. 
The nations that were or are pastoral wanderers 
occupied land itself but for a term. An Arab 
or Tartar has as little notion of " real property'* 
in land as we of permanent intellectual do- 
mains, which nevertheless may supply some 
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future generation with questions of economy 
and jurisprudence. The fourteen years, even 
now, has, since Lord Brougham's act, a degree 
of elasticity, and copyright has been gradu- 
ally gaining ground in several directions. The 
worst fault of the present law is its unaccom- 
modating disposition ; one period (extension 
cases apart) is granted to all, and ali pay one 
set of fees, and, supposing the average standard 
a fair one, many cases must lie widely distant 
on the side of excess or defect. It is not at all 
uncommon for half the term of fourteen years 
to elapse before the inventor's profits even begin 
to come in from a large and costly subject of 
invention, while some nicknacks pay in the 
first few years, if at all, and before the period 
expires are completely superseded. The exten- 
sion act partially remedies the first objection, 
and, on the other, it is very much to be de- 
sired that the proposal of semi-patents, viz. for 
seven years, at half the present cost, were 
adopted. The designs act, to which we shall 
return in some measure, performs this function, 
but by no means satisfactorily. 

A preliminary question, however, is whether 
to patent at all, and it turns on two considera- 
tions : — 1st. If no one can get at the secret, no 
one can make a nefarious use of it. A feudal 
noble, so long as his castle walls were sound 
and solid, had no need of protection from act 
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of parliament. 2nd. An invention may be ac- 
cessible to all the worldy and yet unavailable 
to any but the owner; as some ideas are said, 
like anchors, to be secure from thieves by reason 
of their great weight. Suppose a pianoforte MS. 
of Thalberg's, which the author alone could 
play; here^ no judicious pirate would meddle 
with the copyright. On the other hand, in 
estimating the efficiency of patent protection, if 
a large capital and plant is requisite (though 
the article itself be trivial), the number of 
competitors becomes limited^ not only in num- 
ber but in class ; men of substance only can 
embark, and their property is responsible for, 
and therefore a guarantee against positive fraud. 
And this indicates the only true security against 
forgery of bank notes and other valuables, which 
should be such as require men of reputation to 
engrave, and expensive machinery to prepare 
materials for and print from. Brewster's ka- 
leidoscope, and Cowper's printers' ink rollers, 
might be reproduced by the most ordinary skill, 
and with materials procurable anywhere; and 
both of them, though patented, were so gene- 
rally and rapidly pirated, that prosecutions were 
quite out of the question^ Sometimes the fixed 
permanent type, or means of reproduction, em- 
bodies a large amount of peculiar individual skill 
and execution. None, for instance, but the artist 
himself can give the peculiar touch and handling 
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to an engraved plate, which is in that case 
really as independent of, although nominally 
protected by some special copyright acts, as 
an original picture. Perhaps the plate might 
be electrotyped, so as to satisfy a connoisseur, 
but at all events possession of the plate itself 
would be requisite, as it would be required to 
strike off fraudulent impressions; a kind of theft, 
which, as the reader will recollect, occurred in 
Prince Albert's case by the dishonesty of the 
printer. 

If possession will afford the power of effectual 
secrecy, it is far preferable to a patent, with its 
fees, and forms and litigation. The few in- 
stances that allow of this are principally of a 
chemical nature : Wollaston's metallurgical se- 
crets of trade are said to have been lucrative, 
and some of them to have perished with him. 
A friend, unbidden, had penetrated on one oc- 
casion to the scene of his operation: — "Do you 
see that furnace?" the intruder assented; *Hhen 
make a profound bow to it ; it is the first time 
of your seeing it, and will be the last." The 
alchemists were adepts at concealment, but we 
may venture to doubt if their poverty of scientific 
attainment were not the main thing to conceal ; 
as publication of the compounds of a quack me- 
dicine would not only put a stop to the exclu- 
siveness of the enjoyment, but show how little 
value was to be enjoyed. A gentleman begged 
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the late Rev. Rowland Hill to examine his son, 
who hady he said, superior ability, but was idle, 
and buried his talents in a napkin. '' I have 
shaken the napkin," was the communication in 
reply, " but there is nothing in it" And if the 
rites of the Freemasons inclose any secrets of 
art worth knowing, they are much wronged by 
public opinion. A famous nostrum, one James's 
fever powder, however, was patented, and a false 
specification enrolled, to misdirect the world as 
to its real nature, which therefore the owner had 
faith in; but the real secret is more frequently 
that the vendor has credit (well or ill-founded) 
with the public for his superior integrity in se- 
lecting material, and care in the manufacture. 
The buyer trusts him, knowing his inability to 
analyse and verify for himself, or, perhaps, be- 
cause habit or fashion determine his patronage. 
Bolts to doors, and blinds to windows, will im- 
pede the research of the curious, especially when 
the parts of a thing can be taken asunder, and, 
being separate, exhibit nothing of the mode in 
which they act in combination; and this may be, 
even if assistants are employed, each upon a 
single portion, or when ingredients are obtained 
from various sources. But still, a secret worth 
keeping is also worth finding out; a certain 
amount of close analysis of the result, sharpened 
by a sufficient prospect of advantage, will almost 
always detect the means. Peculiar kinds of art. 
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as glass-working, are exceptions; some of the 
achievements of the Venetians, for instance, in 
ornamental glass have hitherto baffled imitation. 
But, as in war it is held that no fortress is ul- 
timately impregnable, the defensive force being 
finite, the assailants infinite ; so one inventor is 
no match for the ingenuity of a multitude of 
rivals. As a temporary precaution, in anticipa- 
tion of a patent, secrecy is practicable, and also 
where a copyright pattern or literary periodical 
is destined for the taste or perusal of a brief and 
immediate season. Here, it is sufficient if pri- 
vacy be maintained till the copies are ready to 
pour forth and saturate the market; by the time 
they have become stale, there will be the oppor- 
tunity, but no longer the motive for piracy. 

As to the art of personal concealment, those 
who choose may pursue the subject in Lord 
Bacon's Essay on Simulation and Dissimulation. 
Whatever be the difierence in respect of mora- 
lity between reserve, concealment, and pretence; 
the mere silence, the negation of what is, 
and assertion of what is not ; the distinctions 
would be found, we think, too subtle for prac- 
tice. It is evident that in material arts and 
operations, the last of the three modes is the 
most efficient ; in proportion as one prominent 
object absorbs the attention, all adjacent things 
are lost sight of. The birds that see most of 
the stalking horse, know least of the sports- 
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man ; and a conjuror succeeds by leading the 
spectators eye to follow him even to weariness 
in all the motions which do not perform the 
trick. 

There is still the influence of moral and 
social feeling to be taken into account; the 
law of honour, which, in the higher fields of 
science and literature, secures a man the credit 
he has earned, and investigates the merits of 
controversies ; deciding on the rights of parties 
as to authorship and originality, and holding 
up any wilful misdeeds it may detect to public 
cei^ure. The mathematical question between 
Newton and Leibnitz may be cited; that of 
Watt's share in the discovery of the composi- 
tion of water; and the almost simultaneous 
identification of a new planet, with its antici- 
pation by theory, by Adams and De Verrier, 
and many minor instances. Mr. Jopling, in a 
recent essay on a new principle in architectural 
decoration, expressly appeals to his readers 
against the appropriation of his idea, with less 
philosophic resignation than the farmer who 
submitted to the pillage of his turnips, and only 
set up a notice that ** the public are requested 
to steal from this corner." 

In a legal point of view, a secret is not pro- 
perty, for until publication there are no means 
of identifying it; the moment it is published it 
becomes the property of the public. It is 
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enough that they have it potentially^ though 
not actually ; that they might have known it, 
whether they did know it or not. The general 
principle of giving a man as of course his own 
copyright, is not applied to useful aits and 
processes, the property in which only vests 
under a special grant, and the right either in 
copyright or manufacture once acquired by the 
public; in the former case, by the voluntary ^' de- 
dication," or even a certain degree of neglect 
or acquiescence on the part of the author; 
in the latter, by the merest accident or grossest 
fraud; cannot be again secluded. The only 
means of bringing the engine of law to bear 
upon the inventor's position, is by contracts 
with those individuals in whom confidence is 
reposed; for although, for reasons already men- 
tioned, there is no means of enforcing in specie 
a covenant of secrecy; though the law can- 
not enter the chamber of the brain and oblite- 
rate its impressions, and will not, except under 
a patent, prohibit the use of them or their 
circulation ; it will recognize the mischief arising 
from the breach of the pledge, and give da- 
mages by way of punishment and compensa- 
tion. How absolutely this mode of protection 
may be carried out is strikingly shown in the 
recent interesting case relating to unpublished 
etchings, (which are in close analogy with un- 
published inventions,) viz. that of Prince Albert 
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V. Strange. There was no express agreement, 
nothing but an implied confidence, created by 
the relative situation in which the parties hap* 
pened to stand ; but not only was the observance 
of that confidence enforced on all parties even 
subsequently connected with it, not only the 
reproduction or description of any portion of the 
engravings forbidden, but the use of a bare know- 
ledge of the fact that such works of art were in 
existence. The doctrine had never gone so far 
before (see the Jurist for 1849), and some ob- 
jections were made to the decision, but the 
authority for it is now too powerful to be got 
rid of. It bears a resemblance to the postulate 
assumed sometimes for mathematical purposes, 
that what is true up to the limit, is true at the 
limit. To copy a thing, is to pirate the whole ; 
to abridge or describe it, is piracy of the ideas ; 
to publish its existence, is to make use of it in 
the least possible degree. It may be added, 
that such protection as the doctrine of trust 
affords an inventor is of unlimited duration. 

In patent matters, express contracts for se- 
crecy are made either with workmen employed 
in maturing the invention, or more commonly 
with capitalists and others, to whom the entire 
plan is submitted. Such contracts contain sti- 
pulated penalties for breaches, though the 
former class have seldom enough to lose to be 
acted on by fear of such consequences, and the 
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character and social position of the latter will 
often be a sufficient guarantee for such limited 
time. Apart from legal validity, however, the 
honour and integrity of such persons are all 
the more deeply engaged when such an under- 
standing is reduced to writing, and the inten- 
tions and positions of the parties are securely 
recorded. 

There is a procedure generally anterior to 
and in contemplation of a patent, called enter- 
ing a CAVEAT (our word caution is of similar 
origin), which is sometimes supposed to secure 
the secrecy of an idea from violation during 
the period of bringing it to completion ; or like 
the planting the national flag on a new country, 
to assert a provisional claim until more effectual 
means are taken to make it good. The caveat, 
in reality, does nothing of the kind ; it is an 
offensive, not a defensive weapon. It gives 
nothing to the inventor, but it may take some- 
thing from his rival. It entitles the party en- 
tering it, at a small expense (5«. a year at each 
office), to a notice from the Attorney and Soli- 
citor General of any application for a patent 
under a similar title, or for a similar purpose, 
and is thus, in some degree, a precaution against 
his invention being fraudulently appropriated 
by another. This notice enables him at his 
discretion to oppose, at a small additional cost 
(the fee is 65^.), any rival application which be 
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deems injurious. He privately exhibits his own 
plan to the Attorney or Solicitor General, (who 
has inspected the other, also apart,) and will 
probably be told that the suspected party*s 
idea has nothing in common with his own ; or 
if otherwise, the merits of the conflicting claims 
must be further looked into. But on the other 
hand, as patentees are apt to think with Tal- 
leyrand, that speech is given us to conceal our 
thoughts, the title of a patent often gives a very 
obscure indication of the nature of the con- 
tents. Thus an intending patentee of a sugar 
process, missing the object of his caveat, re- 
ceived no notice of a mode of treating " vege^ 
table substances ;'' the clerk in charge of caveat 
matters can only use his discretion in sending 
the notices, and it did not occur to him that 
the second invention had any bearing on the 
first. Besides, the notices are entirely a matter 
of favour, and the inventor cannot insist on 
any at all. Manufacturers and others some- 
times keep standing caveats, to put them on 
the scent of any improvement likely to be 
brought out in their departments of business, 
and this is also occasionally done by inquisitive 
men of science (Lord Stanhope, the inventor, 
it is said, would have half a dozen at a time), 
and sometimes by dishonest adventurers, and 
whose object is either to include them under 
patents with vague titles, which are delayed for 
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months between the stages through which the 
grant passes (they are called ** floating" or 
" fishing" patents, and have been compared to 
receiving houses for stolen goods), or to turn 
to account the power of annoyance and opposi- 
tion, which the unlucky applicant at so critical 
a time gladly buys off, if only to avoid delay in 
the realization of his prospects. 

To avoid attracting attention, it is a common 
practice to enter the caveat in the name, not of 
the inventor, but of a patent agent or friend, to 
whom the notices are sent accordingly. The 
hearing an opposition is a kind of petty judicial 
procedure, which may be conducted by the in- 
terested parties in person; where, however, a 
protracted contest is anticipated from the close- 
ness of the approximation, or from previous 
dealings or communication between the parties, 
it is prudent to employ an agent, who again 
sometimes obtains the assistance of counsel. It 
has been suggested that a man's secret may be 
wormed out of him in the Attorney-General's 
back room by a knavish competitor, but this 
can hardly be a matter of frequent occurrence. 
The audience of the Attorney-General is a private 
one, the parties are by no means confronted, 
and for the rest, they should be wise enough 
to roll up their drawings, and shut their mouths. 
To secure a due conformity of the future patent 
to the invention described at this hearing, a judi- 
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cious practice has come into use of impounding 
the preliminary outline, in anticipation of which, 
the petitioner will of course take care to have a 
clear perception of the leading principles, though 
not of the details, of what he relies on. 

It is stated, that about one petition in three is 
opposed ; in the other cases, all that takes place 
prior to the delivery of the specification is of a 
formal and ceremonial nature, except that, under 
special circumstances, opposition may occur at 
two later periods of the operation, viz. to the 
affixing the privy seal, and the great seal. The 
first step of all, however, the petition, involves 
one point of considerable materiality, and this 
is the Title of the invention. A name is very 
often of the smallest consequence, but it must 
be recollected that here the title is at the same 
time the definition and description ; all the de- 
finition that, except under opposition, is given 
till the time of the enrolment of the specifica- 
tion, which may be six months after the grant. 
And between the necessity for telling the Queen 
enough to obtain the grant, and the danger of 
telling the public enough to enable them to 
interfere with it, such nice questions arise, that 
a very experienced agent said to the patent 
committee, that it often took him two or three 
days to make up his mind to a title. This scru- 
pulosity is borne out by some of the old patent 
cases, which turned on the satisfactoriness of 



68 PROPERTY IN INVENTION. 

the title. The subject of Cochrane's patent was 
a lamp : this, in the title^ appeared as *' A new 
method of lighting Towns, Cities and Villages;" 
which certainly went a long way towards jus- 
tifying the decision, that the *' suggestion" to 
the Queen was so wide as to be untrue. Any 
one, on reading of " A new method of drying 
and preparing Malt" would suppose the malt 
to be the result obtained, whereas the invention 
was the drying malt (the raw material) into a new 
substance for colouring beer. Again, a " taper- 
ing brush" was held to be a different thing 
from a brush with the tufts of bristles conical. 
And one Bainbridge lost his patent for one 
additional hole to a flute, by entitling it 
"Improvements (plural) in Flutes." The re- 
luctance, by-the-bye, to claim a patent for an 
improvement is at an end, the earlier doubts as 
to the validity of such a subject-matter having 
been amply overruled. 

There is strong ground for thinking that these 
and other similar cases would have fared better 
at the present day ; the rigid system of con- 
struction then applied to them arose out of, — 
1st. The prejudice against them, as being con- 
founded with monopolies, which made the courts, 
as Baron Alderson said, '^ astute" at flaw-6nd- 
ing: and 2nd. Because, previously to the intro- 
duction of the written specification, the title had 
been the sum of the information given to identify 
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the owner's right, and warn others from tres- 
passing; and afterwards, when the necessity 
for such strictness was superseded, the rule still 
continued to operate. The title will now be 
found in most cases so brief and unexplicit as 
to be little more than a name. It used to be 
said, that an improved main-spring would not 
sustain a patent entitled to be for a watch, 
though an indispensable element of it ; but re- 
cently, an invention was legally allowed to be 
" Improvements in Carriages," which really con- 
sisted in a new glazed shutter, an appendage not 
essential to any carriage, and only used at all in 
some particular varieties. Indeed, at present, 
the smallest degree of definiteness suffices, if the 
whole be accurately true. It is of no conse- 
quence how much of the space within the boun- 
dary of the title be occupied, provided the sub- 
ject do not extend an inch beyond it at any 
part ; and, from the desire for secrecy, it often 
becomes a kind of riddle, obscure on its face, yet 
exactly appropriate when disclosed. Thus, an 
improved means of " treating unctuous Animal 
Substance," turns out to be a new churn. And a 
recent one for " treating Fleece while on the 
Back of the Animal," leaves us in doubt whe- 
ther sheep shearing is to be superseded, or, per- 
chance, the wool spun and wove into broadcloth 
while the sheep is on the way to market, as ^ 

letters are sorted on the road to their destina- 
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tion. Even where the title states the object or 
purpose with precision^ it may divulge little of 
the means employed^ which constitute the diffi- 
culty, and therefore the merit of the invention; 
but then it is necessary, in stating the end or 
object, to understand clearly the nature and 
reason of the utility, look forward to the pro- 
bable or possible range of application it may be 
capable of; thus, a combination of flexible wire, 
with a coating or casing of gutta percha, was 
claimed as a mode of making bands and straps 
for harness, carriages, &c.; but this could hardly 
be deemed to include the unforeseen use of such 
coated wire to the electric telegraph lines, which 
cannot fairly be considered to be bands or straps. 
When any mention of the means employed does 
appear in the title, it is usually under general 
expressions, such as '^ a certain vegetable sub- 
stance," " a certain elastic material," &c. Under 
the modem Acts, however, a patentee may at 
any time, by leave of the Attorney-General, 
disclaim a 'part of his invention which encum- 
bers or endangers the rest; giving the public 
notice of his intention, and subject to opposi- 
tion. But he must take good heed to disclaim 
really, not verbally. If the patent be for 
pumps and oscillating steam engines, he may 
safely drop one or the other subject, but if he 
disclaim the word oscillating, he really ex- 
tends his claim and so vitiates his patent. 
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Supposing it decided that the protection of a 
patent is desirable, the next point for consider- 
ation will be the suitableness of the invention 
to sustain a patent, and the local range of pri- 
vilege to be applied for, and also, as part of this, 
the expense. On the latter head, we shall omit 
the discussion of foreign patents and brevets, 
as to which (if it be worth while) information 
may be obtained from the patent agent, or from 
a little treatise by Urling, and on which head 
some partial details will be found in the Com- 
mons' Report of 1826. The American law bears 
most resemblance to our own, from which it is, 
on the whole, mainly derived, but with material 
modifications in the forms of the grant. The cost 
of most of the foreign privileges ranges much 
below our own, but it is suspected that the com^ 
mercial value is in most cases in still lower ratio. 
If, however, the use of the invention abroad be 
relied upon, promptitude and vigilance are ne- 
cessary, or another party may step in and fore- 
stall the original proprietor. Some nations have 
not even established a patent system, and with 
all, its introduction has been long subsequent to 
its existence here ; indeed, it was long obscure 
and unimportant with us, Arkwright*s trial being 
the first which developed the legal principle to 
any material extent. 

In our own country the English, Scotch and 
Irish patents are three distinct instruments. 
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each obtained by its own routine of form and 
fees : and this is perhaps^ of all the evils of the 
present law, the most glaring and indefensible. 
The English patent (England, Wales and Ber- 
wick-upon-Tweed) costs in round numbers 
100/. : the agent*s charge for passing usually 
adds ten guineas. It is sometimes undertaken 
for lesSy while, if competent scientific assistance, 
or elaborate searches be required, this sum will 
be exceeded ; such addition, however, is rather 
part of the expense of the invention than the 
patent. The fees for the Scotch patent are 
somewhat less, and the value of the privilege 
there is sometimes, though not commonly, of 
great value. One of the iron-smelting patents 
is said to have produced a clear rent of 5000/. 
a year, and from Scotch furnaces exclusively. 
The Irish patent is rather more expensive, and 
this, coupled with the small amount of manufac- 
ture in that country, tends to deprive it of any be- 
nefit that new inventions might introduce. The 
amount of fees for the whole united kingdom, 
apart from opposition, is about 300/. ; the in- 
clusion of the colonies adds 7/. or 8/. to this. 
With processes of manufacture this addition 
is seldom desirable, but in mining and agricul- 
tural matters the colonial use may be the main 
or even exclusive object in view. Such are 
sugar patents for the West Indies; modes of 
copper-smelting for Australian ores, &c. Of 
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course a patent in one part of the empire may 
not be infringed upon by the importation and 
sale of articles got up in another^ or in any 
foreign locality. A small additional charge is 
incurred by the insertion in the letters-patent 
of the name of a second or third grantee; but as 
the grant is to the inventor in person, who is of 
course in the majority of cases a single indivi- 
dualy this seldom occurs, though other parties 
may be equitably interested in the invention, 
and the applicant under covenant to assign the 
patent immediately on its coming into existence. 
The last expense to be noticed is that of the 
specification, with its attendant drawings, if 
any, which was stated by Mr. Farey at 
an average of about 20/., the limits ranging 
from 3/. to 200/. ; but this estimate had refer- 
ence probably to cases of a rather elaborate 
character. This is the agent's charge. The 
document has to be engrossed on parchment, 
stamped and enrolled, which, unless it be very 
voluminous, adds only a few pounds. Of course 
the agent's charge is affected not only by the 
intrinsic extent or difficulty of the work, but 
by the state in which it reaches him from the 
hands of the inventor ; it may, under his hands, 
be so entirely transformed as almost to become 
his own invention. 

Sometimes the agent again, to make assu- 
rance doubly sure, calls in the assistance of a 

E 
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barrister " to settle" the draft ; and, on the 
other hand, the patentee is quite at liberty to 
dispense with both, and write a specification for 
himself. As to the policy of this : if the inven- 
tion succeeds, the patent will be probed in all 
directions with a view to litigation, and the 
capacity of the description to undergo a close 
scrutiny induces or discourages an attack, and, 
if a trial do take place, forms, in nine cases in 
ten, the post of contention : the folly, there- 
fore, of risking anything here to save so small 
a part of the total expense is obvious. If the 
thing, however, be worthless or impracticable, 
then undoubtedly the less money spent on it 
the better. 

The costliness of legal protection is a griev- 
ance of long standing. It is of little moment, 
indeed, in the great triumphant patents, which 
have more than once returned sums exceeding 
100,000/. to their proprietors ; but there is great 
hardship in requiring the whole sum to be paid 
down before any certainty of opinion can be 
arrived at of its commercial success, or even, 
in some cases, its practicability. The only re- 
laxation which enters into the present system 
is that a locus penitenticB is afforded between 
the application and the sealing (or completion) 
of the patent. The heavier fees are due to- 
wards the latter period, and this th^ applicant 
may defer at pleasure, should he, for instance. 
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be seeking pecuniary assistance or additional 
experimental verification, subject however to 
the risk of anticipation or disclosure. 

As to the fitness of the subject for a pa- 
tent, two qualifications are requisite — novelty 
and utility; it must be useful, and, being 
useful, it must be new. The law expresses 
this, by restricting the power of the executive 
to grants for " new manufacture." There are 
also some antiquated provisions that the no- 
velty must not be hurtful or generally incon- 
venient, which really meant that they were 
not to throw labouring men out of work : our 
economists having thrown this notion over- 
board, the clauses would, it may be pre- 
sumed, apply to some positively illegal object, 
as housebreakers' or pickpockets' instruments. 
This point occasionally arises in copyright, 
when a book is as it were outlawed by the im- 
morality of its contents. The word manufac- 
ture, which, oddly enough, now generally means 
a process which is not a hand-making {manu- 
factura), fully includes in law both the product 
and the mode of production; but the result 
must be sensible or corporeal, and definite, not 
an idea or theory requiring a special application. 
Thus a man who finds that if iron be galvanised 
it is cured of the defect of uniting with oxygen at 
the surface, may sell to all his neighbours a 
secret which will save their tools from rust, but 

£2 
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when by certain doses and proportions of drugs 
he has expelled some bodily infirmity, the result 
is due to his medical skill, his careful attention 
to the features of the case, his good luck, or 
his patient's faith of mind or stamina of body ; 
the same course of medicine, without the same 
skill or good fortune, would fail at its next ap- 
plication, so that the really valuable part of the 
secret is untransferable — the discrimination. It 
is not that a process acting on the human frame 
is a bad subject; so far as it had a distinct, 
absolute, inherent effect, it would bear a patent, 
as much so as the respirator for instance, the 
beneficial result of which takes effect in the 
body; so would a new mode of amputation 
but that the amount of capacity required in 
all branches of medical art retains the form 
of remuneration as for personal service. Such 
cases as these show the limited sense within 
which the maxim against a patent for an appli- 
cation must be confined. All art is application ; 
transferable art is a patentable application. 
Lord Abinger said, if men have been used to 
eat soup with a spoon, you cannot patent the 
use of a spoon to eat peas; but it would never* 
theless be an invention, and defective not in 
quality but quantity; in the infinitesimal minute- 
ness of the novelty and utility. In the same 
case it was said, that using scissors to cut linen 
after seeing them used on cloth, was no patent 
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matter ; nor even their application by a surgeon 
to trim the edge of a wound, but that if the said 
surgeon devised a nob for the points of the 
blades, so that they should neither cut too far 
nor too deep^ then he qualified for a patent. 
A somewhat objectionable illustration^ because 
it puts forward an addition of a palpable solid 
part to an instrument as the test of invention, 
whereas variations of the form are frequently 
mere modification ; and a mode or process may 
possess merit of the highest order, but, it must 
be admitted, rarely without involving some con- 
sequent change in the apparatus or construction 
that effects it. In the great case on Watt's 
steam engine, the principle is broadly laid down 
by Mr. Justice Heath, of the sufficiency of an 
embodiment of an idea, either by "referring it 
to something permanent, as an engine ; or fugi- 
tive, as a mode." A mere omission of a super- 
fluity is valid; the merit of Russell's patent 
(which was much opposed) lay in welding iron 
tubes (gun barrels, &c.) without an inside man- 
drill. Hartley's patent (also contested) was for 
a negative object, it was to make buildings not 
combustible. To the same head of negative 
invention may be referred all the modes of 
reducing the expense of processes, the materials 
and objects remaining the same. Nor is any 
question now raised upon the admissibility of 
*' improvements," Lord Coke's argument against 
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a patent for putting a new button to an old coat 
being disregarded. The doctrine, indeed, is 
another of the merely verbal propositions. Aoy 
invention whatever may be stated as an im- 
provement, by taking it with reference to what 
it superseded. The Copernican theory of the 
solar system was only an improvement on the 
Ptolemaic, an improved way of explaining the 
motions of the stars by the idea of circular 
motion. 

Another of these rules is that against a patent 
for a principle t which is merely another mode 
of distinguishing practice from theory, and an 
inconvenient one, since the word principle is the 
best term we have to denote the type or essence, 
the constant element or centre of the patent. 
Some writers contrast with the principles of 
nature, which they call universal, the petty 
creations of the human artificer, but the dis- 
tinction does not turn on the breadth or uni- 
versality of the ideas. That the square of the 
hypotheneuse equals the squares of the other 
sides includes an infinite number of cases ; that 
the angles of an equilateral triangle are equal, 
is geometrically a single fact, but neither can be 
brought under the head of " new manufacture." 
To find that copper is the most tenacious of all 
metals would not entitle to a patent, but it is 
unprofitable, not on account of its breadth, for 
the discovery of its superiority in this respect to 
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lead only, is equally unfit for a claim of ex- 
clusive use ; which privilege, however, is just as 
attainable for a broad principle of obtaining 
illuminative gas from fifty difiPerent kinds of 
carbonaceous matters as for some one particular 
shape of gas burner. 

It is the reduction into practice, such as pre- 
sumes experimental practical research, that 
constitutes the true criterion ; thus, where a 
patentee's mode of singeing lace was merely the 
substitution of a gas flame for that of an oil 
lamp, the judge upheld its validity, because, 
until the actual employment of the gas, no one 
could have been sure of its answering. We say 
" presumes" research, because no means exist 
of actually measuring the relative degi*ee of 
trial and of calculation, or separating either 
from the effect of accident. The question is, as 
to the probable amount of labour that a man of 
ordinary ingenuity might be supposed to have 
exerted in the matter. Nor is the simplicity of 
the idea allowed to be any test of its value, it 
may be a mere binary combination of two very 
well known things. Crane's patent was for the 
union of the hot blast (already patented) with 
anthracite, an old fuel in iron melting, and its 
validity was fully established; indeed it is ob- 
vious that, as in science, the simpler discoveries 
often indicate the highest abilities, and are of 
the greatest importance. 
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A treatise on patent law has summed np this 
qualification for patent right in a form which, 
if there were a science of patentism, might stand 
as Webster's theorem. — ^There are two variables, 
the amount of invention in the means, and of 
value in the result ; hence the possible combi- 
nations are four, great novelty and utility, great 
novelty and little utility, great utility and little 
novelty, and little novelty and utility. The 
IttHt alone fails as a ground or consideration for 
the grant ; either of the two preceding are suffi- 
cient, and d fortiori, the first. — We may re- 
mark, that in the early stages of any branch of 
art the novelty predominates, subsequently the 
changes become less marked, but the extent of 
the practice is wider ; there are more individuals 
in the Hpecies, and hence the value of each incon- 
siderable change is multiplied. Moreover each 
frcnh development is at once a variety of the 
parent stock, and itself a principle for future 
variations. Should the primary idea or stem 
bo still under a patent, we may have branches, 
p» tents upon a patent (see a case before Lord 
Kldon, Ex parte Fox), and it is obviously just 
thai the sub-inventor must either come to terms 
with the the owner of the patent, which is, as 
it were, the lower story of his building, or await 
its expiration. The forms or shapes in which 
an idea admits of development, were said, in 
an important trial, to be infinite m number, but 
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this must not be taken literally ; even the pos- 
sible range of modification which a principle 
may be made to assume is always limited, and 
the commercially practicable variations still 
more so ; and among these, one must always 
be pre-eminent, and admit of the principle 
working to the utmost advantage. Thus, our 
common gas in theory is derived from any car- 
bonaceous matter, it is, however, impossible to 
get it from carbonic salts or acids, and im- 
practicable from steel, plumbago, or diamond. 
It is obtainable, in a degree, from any kind of 
fuel, and a certain kind of coal yields it to the 
utmost advantage. Such a maximum has to be 
determined by experience, and is arrived at long 
after the establishment of the principle, and, 
moreover, the conditions of its fulfilment may 
undergo alteration from changes in extraneous 
circumstances. 

After discussing the " what" of a patent, a 
little attention must be bestowed on the "whom." 
The former division includes the question of 
absolute novelty to make it an invention at all, 
but it is further needful that it be an invention 
of the patentee, who, when he petitions, must 
believe himself the " true and first inventor." 
The difficulty is to decide the moment at which 
the invention obtains a substantive existence ; 
it may have been studied and advanced, it may 
be just verging on completion, but he who first 
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roofs it in, whether he have raised bis own 
walls or availed himself of a rival or a prede- 
cessor's labours^ may be legally tbe inventor. 
Nay, the invention may be entire and ready for 
the tradesman or manufacturer to go to work 
upon, but lying in the desk or shut up in the 
closet it has no legal existence. The cup may 
be close to the lip, but any one else may slip in, 
hurry through the forms, complete the bar- 
gain with the public, and so become the first 
inventor. But the invention may be not only 
completed for patenting, it may have a legal 
existence, may be recorded in the archives of 
the enrolment office, and yet from accidental 
or temporary circumstances have never been 
brought into operation or even to the know- 
ledge of the public ; thus Mr. Woodcroft has 
cited a patent for a steam navigation in 1830, 
which was identical with one of Savery's in the 
infancy of steam machinery. Unluckily the 
recesses of the enrolment offices are unfathom- 
able even by professsional explorers, whose 
researches are constantly bringing to the 
surface new fossils from the lower specifica- 
tion strata; and apart from this legal publi- 
cation a trivial circumstance infringes the con- 
dition against prior public use. A few dozen of 
locks (to a single order, and that for exporta- 
tion,) would alone have been fetal to the novelty 
in Carpenter's patent ; still more so was the fix- 
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ing a single article of similar construction to a 
gentleman's gate in a public road, the maxim 
being, that " the public use" of the letters- 
patent means use in public, it need not be by 
the public. In the case of bulky constructions 
some latitude would probably be allowed; thus 
Galloway's paddle-wheel was seen by workmen 
and others who had to pass through that part 
of the factory without affecting its legal privacy. 
But this, in fact, like many similar cases, 
really turned rather on the question, whether 
what existed rested " in experiment," or were 
an attained end : communicating it in conversa- 
tion, exhibiting it or lending, are all consistent 
with the former supposition ; it may be shown 
to obtain an opinion, or lent for necessary trial, 
without any attempt at working for profit or dis- 
posing of it ; but, on the other hand, the absence 
of profit or use may have arisen from neglect or 
from the supposed worthlessness of the inven- 
tion, and will not disprove publication. And 
it is to the use of the result or product that 
publicity attaches, however obscure the mate- 
rials of composition or means of construction 
may be. Thus, in a case relating to verdigris, 
it was said that the purchaser having what 
was made might know how to make it, the 
judge denying that any line could be drawn 
between processes virtually obvious from the 
result, and those which required analytic skill 
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to detect them, or even those which almost 
baffled discovery. It is difficult to suppose 
that this would be carried to the extent of 
excluding from a patent the revival of a lost 
artj suchy for instance, as that of some of the 
hues of glass painting, especially as the sta- 
tute of monopolies speaks of inventions which 
others, at the time of the patent, do not tise, 
nor is it easy to see how, in such a case, iden- 
tity of method could be sufficiently shown. 
Any existing description, at whatever time and 
place committed to paper, if accessible to the 
public, is a publication. It was deemed neces- 
sary to obtain a confirmation of Heurteloup's 
patent on finding it mentioned in a single copy 
of a foreign work in the British Museum. This 
practice of confirmation by the privy-council is 
a modern introduction by Lord Brougham's 
Act, and remedies a great hardship of the old 
law as to novelty, applying, however, exclu- 
sively to cases in which the patentee can main- 
tain his entire belief in his own priority at the 
time when he described himself as the true and 
first inventor. 

Foreign inventions, the '^ communications 
from abroad" of our law, " brevets cTimpor- 
tation** of the French require little notice, they 
are on a footing with those of home growth, 
and the good policy of naturalizing such exotics 
has long been recognized. Foreign ingenuity 
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grafted on English execution has often yielded 
a valuable crop. In times of less easy and 
frequent international visiting, a patent for an 
importation veas sometimes the reward not 
only of commercial enterprize and appreciative 
skill in the traveller, but of personal hardship 
and danger. Lombe, the first patentee of the 
silk manufacture, is said to have perished by 
the jealousy of the Italians/ whose manufac- 
tories he had rifled of their secret. At present 
the foreigner more usually receives himself the 
benefit of his ingenuity by entrusting the secret 
(in good time) to an English agent, as for in- 
stance, in the recent case of the daguerrotype. 

We may add, on the subject of persons, that 
it is laid down, that there are no patents of in- 
vention to corporations, who cannot invent 
novelties, which is quite in accordance with 
their usual dislike of innovation. Even a cor- 
poration sole, as a clergyman, is incompetent 
as such, but he is under no disqualification in 
his natural personality. The Queen may grant 
a patent, with all its privileges, to a fair inven- 
tress, (vesting, if she have one, in her hus- 
band,) and some feminine appellatives do occur 
both among the patent and registration lists ; 
and in one case, for an ornamental design, (a 
crotchet pattern,) in the law reports, which we 
are happy to add, that the Bench were unani- 
mous in deciding in the lady's favour. An in- 
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fanty according to Mr. Hindmarcb, is not capa- 
ble of becoming a grantee. 

Although practical development equally 
with principle be part of the essence of a pa- 
tentable invention, the authorship of the latter 
is not essential to a grantee, who is at liberty 
to employ for the execution of his idea the 
manual, and even the mental, faculties and ac- 
quirements of others. Even where the mecha- 
nical improvements and details are contributed 
by an engineer of high inventive power, the 
latter is still considered as a piece of machinery 
under the inventor's guidance and direction, so 
long as the principle remains intact; if this be 
changed, then the identity of the inventionship 
is affected. 

The expenses and uncertainties of law have 
not stopped, though they have retarded, the mul- 
tiplication of patents ; a single figure, till an 
advanced period in the reign of George the 
Third, expressed the annual number of grants, 
yet at the commencement of the present cen- 
tury they had gradually mounted up to one 
hundred, and amount now to five hundred an- 
nually. The number fluctuates a little; pe- 
riods of speculation, as that of 1825, and the 
recent railway extravagance, show an excess, 
and periods of commercial prosperity slightly 
swell the list; the former augmentation is 
generally followed by a degree of re-action ; 
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and then the gradual increase recommences. 
The mechanical inventions are much more 
numerous than the chemical ones; and elec- 
tricity, and its allies, have only of late years 
formed a distinct head. Throughout the circle 
of the arts new branches of industry, new arti- 
cles or substances come first, and are followed 
by new methods or processes of their manufac- 
ture. The increase in the number of patents has 
been in some measure lessened for the last few 
years, by the new copyright in useful articles, 
without some notice of which, from the analogy 
of the subjects, an essay on patents would be 
incomplete. 

Copyright, though usually forming a distinct 
branch of law to patents, and springing rather 
from the common law than prerogative, is yet 
a kind of twin brother to it. The similarity in 
their origin and peculiarities places them side 
by side in general law treatises, under the un- 
philosophical terms of " immaterial," " incor- 
poreal" or " metaphysical" property, and is 
often recognised by the courts, who employ 
them to illustrate one another. The subject* 
matters, however, of the two systems were at 
first very different, and they have approxi- 
mated gradually. The original " copy," i.e. 
the exclusive right to multiply for sale, was 
that over a book (whence copyright derives its 
title of literary property), and consisted, ac- 
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cording to Lord Mansfield, in a right to the 
same sentiments (or ideas) clothed in the same 
language. Those sentiments correspond to the 
principle of the patent, and are communicated 
to the public, that is, acquire exchangeable 
value, by the words, in one case, by mecha- 
nical means or materials, in the other. The 
usual mode of expression in books is by pho- 
netic alphabets ; the act^ however, included 
maps, which are addressed directly to the eye, 
and the judges had intimated, that if the point 
were to arise, hieroglyphics would be consi- 
dered as " writing.'* From this the transition 
(under some special acts) to prints was easy, 
and from prints to casts of sculpture. The 
subject represented is here the principle or 
idea ; and lines, dots or shades, in one case, 
and solid form in the other, the methods of 
working it into practice. From the arts of 
pure ornament, protection spread to the semi- 
ornamental ones, decorations for manufactures, 
beginning with printed calicoes, extended sub- 
sequently to other fabrics, and was about ten 
years ago, comprehensively given to design in 
all its branches, wood, metal, glass, &c., in every 
department. 

Now indications of the propensity to please 
the eye peep out in all human productions, 
from the savage's club, which, though meant 
for the useful end of thinning population^ is 
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daintily scored and scraped into chequers, down 
to a modern steam-engine, which is eked out 
with bits of Gothic or Grecian moulding. 
Besides, the mechanical perfection of a thing, 
the highly-polished surface, the graceful il- 
lipse of the engineer's arch, the rythmical play 
of a machine, are inevitably beautiful in them- 
selves. In proportion as any instrument or 
vessel approaches perfection, it exhibits the 
co-existence of adaptation and elegance which 
we see in the works of nature ; and thus, as 
patents for utility were cumbrous and costly, 
and registration for ornaments cheap and fa- 
cile ; all sorts of little articles of domestic and 
personal use crowded into the office for regis- 
tering designs, claiming admission as being 
ornamental manufactures, till the legislature 
perceived that the likeliest way to avoid the 
incessant growth and difficulty of discriminat- 
ing between matters of taste and matters of 
convenience, would be to give the latter class 
an act of their own, and supply the want 
which had been so forcibly exhibited by the 
efforts made to obtain it indirectly. 

This act, the title of which, non-ornamental, 
exhibits its dependent origin, has been made 
use of, but not to the extent which might have 
been expected. It was not framed judiciously, 
and has not in all cases efficiently suppressed 
infringement, so that many inventors are shy 
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of adopting it ; unfortunatelyy too, it was not 
made to square with the patent system, espe- 
cially in the difiPerent formalities of the creation 
of the right, and vexatious questions of priority 
are liable to occur. Thus, while the inventor 
goes through the tedious process of passing 
the patent, any other person who simultane- 
ously discovers, or who purloins the same idea, 
may start off to the oflSce and register it in a 
single day. What privilege he would gain 
thereby is doubtful (though if there have been 
no fraud on his part and he lose his claim, the 
government at least ought not to take his fees), 
but it seems to be agreed that he would pub- 
lish, and so invalidate the patent. On the 
other hand, the patentee (obtaining his letters- 
patent) has six months to specify, in other 
words, to claim any thing whatever of his own 
or of others, any thing he can beg, borrow or 
steal which comes within the title of his in- 
vention. All that he then lays claim to is 
theoretically taken to have been communicated 
to the world at the date of the grant. It fol- 
lows, that any registeree of a similar idea du- 
ring the intermediate period ought to have 
been aware of the secrets of the patentee, and 
he is dealt with accordingly. 

Such cases, it is true, are not frequent, and 
their amendment, among other ameliorations 
of patent law, may confidently be expected. 
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In the meantime, for such minor articles as 
come within its scope, registration offers some 
decided advantages. The fee is ten guineas 
(for a non-ornamental article); the drawing, 
agency, &c., will be from two to ten guineas 
more ; taking it fifteen guineas, as the period 
is three years, we get to five guineas a year. 
Now a patent for the three kingdoms (which 
are all included in the registration) may be 
taken, with attendant expenses, at 350/., which 
is, neglecting interest, 25/. a year for the four- 
teen years (in case of extension the fees are 
renewed), or about fivefold that of the copy- 
right. The latter, again, is applied for in one 
day and obtained the next, while the grant of 
a patent occupies two or three weeks. The 
form of registration is simple (printed instruc- 
tions are given at the office, 4, Somerset Place); 
it aJBTords facilities for the sale, at a small ex- 
pense, of the right, or any portion of it ; and, 
finally, the remedies for piracy, if not always 
adequate, are brief and simple, and if they 
should fail, involve the owner in no extrava- 
gant amount of costs and charges. 

As to the qualification for protection under 
this act there has been some question. The 
point is entered into more fully in a little work 
of the author's published by Elsworth ; but it 
may here be observed generally, that the act 
turns upon " form, shape and configuration." 
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Novelties in chemical composition^ therefore, 
are clearly excluded, as are also those wherein 
the merit lies in applying a new substance or 
kind of material to effect a given purpose. 
Confining our attention, therefore, to mecha- 
nical contrivance, we shall find in it two ele- 
ments ; the movement or action — the perform- 
ance of some functions ; and in correspondence 
with this, the form or permanent structure; 
both are always present, but enter into the 
distinctive peculiarity of the subject in variable 
proportions, and the individual is viewed as a 
new thing or a new mode, as novelty of shape or 
of motion predominates. Thus in a pendulum, 
the regulation of the clock by gravitating vi- 
bration, (in place of dropping water, dropping 
grains of sand, the burning down of a candle, 
&c.,) is the characteristic. The shape is com- 
paratively so immaterial that fifty different 
forms are available, and so various that a re- 
gistration of any one would be evaded by 
three-fourths of the others. — Suppose at the 
introduction of wheel carriages some one to 
have first conceived the idea of relieving the 
downhill pressure on the horse by setting fast 
one wheel, a shape would insufficiently display 
the extent of his invention, for it can be done 
as well by chaining the wheel to the body of 
the vehicle as by putting a shoe or " skid'* un- 
derneath; and the converse idea for assisting 
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the animal up hill might be equally carried out 
by a drag-staff attached to the body, or a 
small roller behind the wheel, which certainly 
prevent the least possible degree of identity 
in " form, shape and configuration." 

On the other hand, the value and the cha- 
racter of a thing may be completely formal ; 
a rifle barrel is simply one with a twisted inter- 
nal groove ; a kaleidoscope, simply a tube con- 
taining two flat reflective surfaces at a spe- 
cial angle ; a musical instrument is often essen- 
tially a shape ; tubular, conical or cylindric, 
straight or curved, with such and such apertures, 
at such and such distances. It is absurd to 
suppose absolute identity requisite to bring an 
imitation within the scope of the copyright ; a 
common corkscrew is the same thing, practi- 
cally, with one more or one less convolution ; it is 
geometrically, not mechanically altered, and will 
answer the butler's purpose equally well. Or 
suppose that earthwork had from time imme- 
morial been executed by the aid of sledges, and 
that some ingenious navvy had registered the 
" form, shape and configuration" of a wheel- 
barrow, with four spokes to the wheel, any court 
would pronounce an eight-spoked wheelbarrow 
to be a piracy ; in legal phrase, a colourable va- 
riation. Yet it cannot be said that eight radii 
are mathematically the same shape as four. In 
the analogous copyright in works of art and 
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literature, it is abundantly ruled that a copy- 
does not mean a literal reproduction, but a com- 
mercial equivalent, such as conveys the same 
message to the eye, and supplants the original 
in the opinion of the purchaser. 

The advocates of patents generally attribute 
the character of insignificance to improvements 
in form, but an instance of a set of experiments 
from Mr. Babbage's work will show this doctrine 
to be subject to exception. A block of stone 
weighed 1080 pounds, and this was put in mo- 
tion by the following amount of force : 1st, on 
the rugged bed of the quarry it took 768 pounds 
for that purpose. A smooth platform of planks, 
with the aid of soap, reduced it to 182; but the 
mere introduction of a new form^ the placing 
the mass on three-inch rollers, brought it down 
to thirty-four pounds. That is to say, by the 
mere invention of a form, the application of the 
cylinder, a carter in such a case might detach 
four of his team, and do his work faster with 
the fifth horse that remained (not taking into 
consideration that five single horses are very 
much better employed as to efficiency than the 
same number in a team.) 

On the matter of patents, we have only to 
add, that the jealous secrecy which prudence 
dictates in the preliminary stages must be 
wholly cast away when the grant is complete. 
It is an express condition that the grantee shall 
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■' particularly describe and ascertain the nature of 
his invention, and in what manner the same is 
to be performed/' and this forms, as Lord Eldon 
expressly laid down, the " consideration" (or 
equivalent on the part of the inventor) of the 
contract ; setting aside the fees, which are sup- 
posed to be for official expenses. The bargain, 
be it hard or liberal, is a voluntary one, and the 
grantee must beware how he give colour to a 
suspicion of fraud in its fulfilment. There is 
indeed another advantage assumed by the pub- 
lic as one of the contracting parties ; a clause 
in the letters-patent gives to the executive the 
benefit and use of the invention, or a right to 
be supplied therewith by the inventor on their 
own terms. This is justified on the ground that 
public welfare overrides private interest salus 
populi suprema lex. The stipulation is not al- 
ways inserted ; it applies principally to matters 
bearing on ^ the naval or military establish- 
ments; and would not, it is probable, be un- 
reasonably enforced. 

The specification must tell the whole truth, 
and nothing but the truth. In other words, 
must tell it as lucidly and liberally as possible. 
Any degree of costiveness in communication is 
to be avoided, the rule being that the public are 
to use the invention with as little trouble as 
possible. A patentee described one of his ma- 
terials as *' the purest chemical white lead ;" 
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his agent objected to the expression as mys- 
terious and unpractical^ but in vain. A trial 
occurred ; it appeared that a proper article was 
to be bought at any colour shop by the name 
of Cremnitz white ; but none of the trade knew 
what the purest chemical white lead was, and 
the patent was upset, under a remark from Lord 
Lyndhurst that there had not been " the ut- 
most good faith" on the part of the inventor. 
Many illustrations of and comments on this 
subject will be found in Mr. Webster's work, 
and a little treatise expressly upon it by Mr. 
Spence; and when it is recollected that the 
specification in nine cases out of ten is the 
fighting ground of the patent, the legal points 
being few and simple, it will be admitted that 
it may prudently be a little over-explicit, and, 
like Ceesar's wife, not only pure, but unsus- 
pected. 

The vital part of the specification is the claim, 
which, without letting go its hold on the title in 
the grant, should be just broad enough to sweep 
in the whole extent of the principle, without 
enclosing any ground that cannot be securely 
defended. A rough illustration will suffice. 
Suppose the inventor of metallic, or, as they 
are generically called, steel pens, had claimed 
the use of steel in the manufacture of pens ; this 
would be too narrow ; the diamond pen (gold, 
tipped with rhodium), though really an off- 
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shoot of the main idea^ would not lie within the 
claim. If he had generalized it into the making 
metallic sharp-pointed instruments for the pro- 
duction of alphabetic characters^ he would fail 
from grasping more than he could hold. The 
invention to this extent is not new; for pointed 
instruments (styles) were used to write on wax 
as far back as the time of Cicero^ supposing even 
that Job's pen of iron were but a metaphor. A 
full exposition of this delicate and difficult 
point would be an elaborate volume on patent 
law ; and the best advice that can be given to 
the claimant is to get first a clear and vivid 
conception of his idea, and the principles of 
science it relies on^ and a familiarity with the 
mode of practising it ; and then to put it into 
professional hands, employing a competent man, 
which involves the paying him for his trouble. 
A good patent is worth this. As to a flying 
machine^ the owner may prudently save agency 
by writing his own specification, — and fees, 
stamps and parchment^ by not specifying at all. 
The troublesome and intricate ceremonial of 
*' passing" the patent through the offices is al- 
most always left to the agent or solicitor. It 
has been suggested that caution is advisable in 
communicating to the agent, who may be al- 
ready retained for some clashing or interfering 
subject ; but no mischief ought to occur with 
parties of respectability ; and such a circum- 
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stance might lead to a mediation which (seeing 
how open patentees are to mutual injury by one 
another) would usually be advantageous to both 
sides. 

The class of patent agents is by no means 
a well-defined one; they are essentially legal 
practitioners^ and analogous to attornies and 
solicitors^ but without legal qualification or in- 
corporation, so that there is no power to exclude 
a man without character or capacity from taking 
up the business ; or to strike him off the rolls 
in case even of flagrant misconduct. The 
number of names standing in the Directory is 
from twenty to thirty, some of these are at the 
same time general solicitors or agents, who 
merely follow the passing patents as an auxi- 
liary avocation. And the occupation of the 
others is in fact of a twofold character, some 
confining themselves to the execution of the 
formal portion ; others being exclusively scien- 
tific advisers on the value and novelty of an 
invention, the mode of bringing it to maturity, 
the preparation of the drawings, claim and 
description, requisites for specifying. The latter 
usually profess to be consulting engineers, and 
should unite some knowledge of the legal tech- 
nicalities of the subject to a thorough acquaint- 
ance with the scientific department. Some of 
the agents, again, conduct or edit periodicals 
devoted to the useful arts, such as the Repertory 
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and London Journal, the Patent Journal, and 
Mechanics' Magazine, which may in some cases 
afford their clients facilities for bringing their 
patents into public notice ; and others by their 
experience and private connection can suggest 
or procure introduction to capitalists, manufac- 
turers, joint stock companies, &c., many of 
whom, from the small interest they can obtain 
from the ordinary channels of investment, rush 
eagerly into any undertaking of average plau- 
sibility. 

To conclude : Lady Montague declared it to 
be the result of her experience, that there were 
only two sorts of people in the world, men and 
women. And we may say that the whole mass 
of the industrial population, of all who labour 
or produce (and utility of some sort is the rule 
in England, affluence and pauperism the ex- 
ceptions), fall into two classes. The inventors 
who set the copy, and the imitators who follow 
it. Always do the machines and the arts of 
the one keep encroaching on the wages and 
employment of the other, like the iron dungeon 
of Italy, that day-by-day contracted on its 
victim, " squeezing out life by inches." 

And what course is the old inhabitant of a 
realm of art to pursue? Is he to struggle 
against the invader, to harness his steeds and 
outstrip the railroad, to ply the shuttle and 
underbid the power loom? He will struggle 
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in vain; all mere mindless repetition can be 
entrusted to machinery, and iron is faster and 
strongeri cheaper and steadier than flesh and 
blood. So little share has mind in the drudgery 
of plain weaving, for instance, that the Spital- 
fields operative can read at his loom, and so 
well has the Manchester engineer mastered the 
operation, that the handworker toils through- 
out the day and has not earned the means of 
subsistence at its close. 

Shall he make make open war on the ma- 
chinists? It is too late; orators have railed 
on machinery, and parliaments have legislated 
against it. Combinations have persecuted the 
inventor, and mobs have destroyed his works. 
All these weapons have been tried in vain, and 
all are now laid aside or soon will be. 

Two courses only remain ; as he cannot resist 
the current, to sail with it or to direct its course ; 
to enter, as it were, into the service of ma- 
chinery, and adapt himself to its requirements, 
relieved by it of the hardest of the work, and 
merely supplying it by his superior flexibihty 
and intelligent power of adaptation, with ad- 
justment and regulation ; or to become himself 
its inventor. The choice even of the latter 
alternative is allowed to many. No man is 
absolutely destitute of all native power of 
origination, and the faculty like all others 
may be nurtured and trained at the will of its 
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possessor. Brilliant pre-eminence cannot be 
the lot of many^ but if a man who concentrates 
ordinary ability and uses ordinary opportunity 
on a judicious object, fails of at least respecta- 
ble success, he will be singularly unlucky. 
This opinion is strongly held by the Reviewer, 
whom we have already quoted. " When a 
principle is fairly studied, inventions are simul- 
taneously made in many places at once; the 
electric telegraph, screw propeller, and a host of 
others, are disputed by a hundred rival claim- 
ants ; chance, we thus perceive, did not produce 
those discoveries," nor could it therefore *' have 
prevented their production ; well-directed edu- 
cation will make the creations of the human 
mind more abundant, as printing has already 
secured their indestructability." 
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